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The report  "Construction Evaluation of Pond 3A and Pond 1A/1B" prepared by 
Steffen Robertson & Kirsten (U.S.) ,  Inc.  under the direction of Rob Dorey, Utah 
Registered Professional Engineer #6953, documents the construction quali ty 
assurance and control  activit ies performed at  Hecla Mining Company's Apex Unit  
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been constructed to the detail  and intent of the design and specifications.  
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1.0 INTRODUCTION 

i .1 Scope of Work 

This report  describes the re-construction of two l ined ponds 
for Heel a Mining Company's Apex Unit ,  near St .  George,  Utah.  The 
general  layout of the facil i t ies is  shown on the attached as-buil t  
drawings.  

The scope of work included removal of historic process waste 
materials in exist ing ponds,  regarding and enlarging capacit ies of 
one pond, f ind grading and compacting sub-grades,  installat ion of 
two 60 mil-HDPE l iners,  construction of leak detection sumps in each 
pond with an attached geonet f low enhancer between the primary and 
secondary l iners and leak 'detection systems; and the construction 
of l iner anchor trenches.  

All  earthwork for excavation and construction was performed 
by Rogers Construction Company of St .  George,  Utah.  Installat ion 
of the synthetic l iners was performed by Crest  Liners,  Inc. ,  Salt  
Lake City,  Utah.  Some survey services were provided by Heel a  Mining 
Company or their  contractors.  

The following is  a summary of start ing and completion dates 
or earthwork and l iner work for the project:  

Pond 3A Earthwork 

Removal of  the historic process wastes and the exist ing 
40 mil  l iner began on approximately August 22,  1989. The rough 
excavation for Pond 3A was completed on September 26,  1989. 

Fine grained soils  were placed during the period of September 
27 through October 9,  1989. The pond was ready for l iner on 

October 9,  1989. 
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Pond 3A Liner Work 

Repair  work on the exist ing 40 mil  l iner on the ponds 
slopes began on September 21,  1989. This repair  work continued 
on and off  unti l  October 17,  1989 at  which t ime the decision 
was made to reline the pond slopes with new 60 mil  HDPE l iner.  
Deployment of the secondary l iner began on October 20,  1989 
and continued unti l  December 12,  1989 at  which t ime work was 
switched to Pond 1AB. On December 28,  1989 repair  work 
continued on Pond 3A. Deployment continued on January 3,  1990 
and continued through January 29, 1990. Liner work on Pond 
3A completed on January 28, 1990. 

Pond 1A/1B Earthwork 

Removal of the exist ing l iner in Pond IB began on 
September 22,  1989. Excavation of the proposed Pond 1AB began 
on October 9,  1989 and continued through November 2,  1989. 
Find grained soil  placement within the pond began on November 
2,  1989 and continued through November 6,  1989. Some minor 
hand cleanup work was required prior to l iner deployment.  

Pond 1A/1B Liner Work 

Deployment of synthetic materials began on December 12,  
1989 and continued through December 31,  1989. All  materials 
had been deployed by December 31,  1989. The sump on Pond 1AB 
was repaired on January 29, 1990, which completed al l  work. 

During the construction of the new ponds,  several  days 
were lost  due to foul weather -  rain,  snow or high winds.  

The design of the solution ponds was prepared by Steffen 
Robertson and Kirsten (U.S.) ,  Inc.  The technical  
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specifications for the work are contained in the August 1989 
report  are t i t led "Technical  Specifications Pond Systems, Apex 
Project ,  Utah." (See Appendix G).  The construction as-buil t  
drawing package consists of the following drawings.  

22201-01 As-buil t  exist ing ponds 1A/1B, 3A C 
22201-02 As-buil t  sections & details  C 
22201-05 As-buil t  l iner panel layout plan A 

Ponds 1A/1B & 3A 

As-buil t  drawings of this construction phase,  Pond 3A 
and Pond 1A/1B, are presented under a separate cover to this 
report .  

Pre-Construction Overview 

Init ial ly i t  was intentioned to uti l ize the 40 mil  HDPE in pond 
3A as the secondary geomembrane in the double l ined system. To 
achieve this i t  was imperative that  the crystall ine material  within 
the pond be removed. Once the slurried process waste was removed, 
the exist ing 40 mil  HDPE geomembrane was to be cleaned using a high 
pressure wash and then visually inspected.  

Several  at tempts were made to dissolve the waste which proved 
unsuccessful .  The 40 mil  HDPE was then cut above the waste level and 
excavated with the waste.  Removal of the exist ing 40 mil  HDPE and 
re-work of the subgrade at  the same t ime removing any contaminated 
soil  and replacing i t  with clean approved material  was performed. 
Both the floor and slopes were re-worked and made ready for the 
double l ined system. See Section 2.0.  

Ponds 1A and IB were to be combined removing the separation 
to increase pond capacity for Ponds 1A/1B. With the removal of the 



existing l iner material  (Gillsabind),  the depth of the ponds were 
increased to 15 feet ,  continuing with an internal pond slope at  3:1.  



2.0 PONDS 1A/1B AND 3A 

2.1 General  

Pond 1A/1B was created from two exist ing shallow ponds 
designated 1-A and 1-B. The berm between the exist ing ponds was 
excavated,  the Gillsabind l iner in pond 1-B was removed as well  as 
the underlying soils .  The depth of the new pond was 15 f t .  Once 
the rough excavation had been completed,  the sub-grade materials were 
worked to remove cobbles and larger gravel materials.  Fine grained 
soils  were placed and worked into all  subgrade material  which would 
receive synthetic l iner.  These materials were placed and tested in 
accordance with the project  specifications.  Test  results  are 
presented in Appendix A. The entire sub-grade including the retention 
berm is  covered with two layers of 60-mil  HDPE synthetic l iner and 
leak detection geonet.  The foundation was prepared in accordance 
with the project  specifications.  (See Appendix G).  

Prior to any geomembrane installat ion the engineer was in 
receipt  of the manufacture 's  quali ty control  cert if icates.  (See 
Appendix C).  As a precautionary measure,  SRK required addit ional 
geomembrane (60 mil  HDPE) conformance test ing to be done by an 
independent third party laboratory.  Samples were taken by the f ield 
engineer who randomly selected conformance samples from every 100,000 

sq f t  of on-site material .  The conformance test  results  for National 
Seal Co. al l  passed.  (See Appendix D).  

A 28-ft ,  average width,  retention berm, which consists of an 
exist ing bench excavated on the surrounding slopes and f i l ls  placed 
in low areas,  enclosed the perimeter of the 1A/1B pond. The crest  
of the retention berm is  sloped away from the pond to the northeast ,  
northwest,  and southwest,  a drainage channel has been excavated to 

prevent surface water flows from entering the pond. 
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Pond 3A was created from a previously l ined pond designated 
3-A. No changes in the l ines or grades were made to the slopes,  
however,  the bottom was regraded after contaminated materials were 
removed, to l ines and grades shown on the as-buil t  drawings attached. 
Once the rough excavation had been completed,  the sub-grade materials 
were worked to remove cobbles and larger gravel materials.  Fine 
grained soils  were placed and worked into all  sub-grade material  
which would receive synthetic l iner.  These materials were placed 
and tested in accordance with the project  specifications.  Portions 
of the pond's previously constructed 40-mil  l iner were left  in place 
on the slopes for addit ional protection of the new -60-mil  l iners.  

A 16-ft . ,  average width,  retention berm, which consists of an 
exist ing bench, encloses the perimeter of the 3-A pond. The crest  
of the retention berm is  sloped away from the pond to prevent surface 
water flows from entering the pond. To the southwest,  the berm is  
common with exist ing ponds 3-B north and south.  

2.2 StriDoing 

No str ipping was necessary,  within the construction l imit  of 
the new ponds.  

2.3 Excavation and Fil l  Placement 

The pond excavations were made with a D9H dozer,  a 950B front 
end loader,  and a 651-B scraper,  to the l ines and grades as 
specified.  

The pond excavations were graded with a JDG7D-A Motor Grader 
and compacted after  appropriate moisture conditioning with a BW213AD 

smooth drum compactor.  
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The cobbly foundation was scarified to remove oversize 
materials to a depth of 12 inches.  Three to four inches of a pre-
moistened s i l t ,  borrowed from an on s i te pit  adjacent to and 
northwest of the pond 1A/1B, was placed in one l i f t ,  and rolled with 
a.  smooth drum roller  to an acceptable surface condition in 
preparation for the deployment of the synthetic l iner.  Evaluation 
of f i l l  placement was by visual observation and test ing by sand cone 
method ASTM D-1556. A summary of test  results  is  enclosed in 
Appendix A. All  daily reports for the project  are on f i le at  the 
project  s i te and in SRKs Denver office.  Additional copies are 
available upon request .  

2.4 Geomembrane 

A Geomembrane (60-mil  HDPE) synthetic l iner,  manufactured by 
National Seal Company (NSC), was placed over the prepared surface 
of the pond and geo-cloth at  the credit  of slopes by Crest  Liners,  
Inc.  Installat ion of the l iner began December 16,  1989. 

Individual l iner panels were 14.75 f t  wide.  Each panel was 
posit ioned on the prepared surface so that  the factory and f ield 
seams were oriented parallel  with the slopes.  

2.5 Geomembrane OA 

Seaming was by fusion welding. Patches and other abraided 
areas were ground to a rough texture and extrusion welded. All  "T" 
joints were patched. The f ield engineer disqualif ied fusion welding 
on al l  "T" connection due to fail ing non-destructive testing.  

Samples were removed and sent to the designated third party 

laboratory for addit ional evaluation.  Evidence of tunneling due to 
three layers of geomembrane at  the connection caused the fail ing 
welds.  (See Appendix F).  
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Fusion welds concentrate heat from a passing hot wedge. The 
Hot wedge makes the geomembrane semi-molten for pressure sealing 
between wheels.  Having three layers passing through did not al low 
proper heat dispersion which caused seam failure.  The f ield engineer 
required al l  "T" connections to be patched to rectify the problem. 

A si tuation arose where Crestl iners crew was using extrusion 
welding rod which appeared to be contaminated.  The f ield engineer 
quickly rejected that  roll  and requested use of a newly delivered 
roll .  A sample of the contaminated rod was sent to the third party 
testing laboratory for evaluation.  Test  results  demonstrated 
acceptable properties,  but the rod did demonstrate that  the roll  had 
been exposed to a soap l iquid.  (See Appendix D).  

Prior to each day's  seaming, t r ial  seams were made on str ips 
of l iner material  by the operators and their  equipment which were 
to be used for the l iner panel installat ion.  Tests of the tr ial  
seams were conducted by the contractor with a f ield tensiometer.  
No seaming was performed by the welders unti l  the tr ial  tests passed.  

Destructive and non-destructive testing of seams and patches for 
water t ightness was performed by the contractor and observed by SRK 
personnel.  Testing of al l  welds was by vacuum method. A vacuum box 
equipped With a glass viewing window and a vacuum gauge was placed 
over the weld which had been prepared by mopping with a soap 
solution.  A minimum of 5 psi  of vacuum was applied to the box and 
the weld was then examined through the window for bubbles denoting 
leaks.  Areas that  were found to be leaking were marked, rewelded 
then rested unti l  found to be water t ight.  

During a visual examination of seams, surfaces of panels and 

patches were marked for destructive testing (ASTM D-638 test  method) 
and repairs due to holes and/or abrasions.  The destructive tests 
were performed on dumbbells cut  with the seam centrally located 
within the test  specimen. Destructive test  results  are enclosed in 

8 



Appendix B. Prior to acceptance of the l iner by SRK, each installed 
panel was visually examined for repairs and vacuum test  acceptance.  
Suspect areas were re-patched or welded and vacuum tested unti l  water 
t ight integrity was proven. 
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3.0 GEO-DRAIN 

3.1 General  

A geo-drain,  produced by Tensor Corp. ,  Morrow, Georgia,  
designated NS1300, was installed by Crest-l iners Corp. ,  as a leak 
detection layer in the ponds between the two synthetic l iners.  The 
geodrain was placed so as to transport  any collected solutions to 
the collection sump shown on the drawings.  

3.2 PIacement 

The geodrain was carefully placed over the secondary l iner.  
Slip-t ies on three f t  centers were used to join the geodrain seam 
to seam. No overlap of the geodrain Was required.  
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4.0 HDPE PIPE (LEAK DETECTION MONITOR PIPE) 

4.1 General  

The eight-inch HDPE sump pipe was furnished by Hecla Mining 
Co. The pipe was fusion welded and placed in each sump to the l ines 
and grades as shown on the as-buil t  drawings.  

4.2 Installat ion 

The bottom six f t  of pipe was dri l led with 1/8 dri l l  bit  to 
allow solution access and 60-mil  l iner material  was welded to the 
bottom for a plug.  The bottom 6 f t  was covered with geocloth to keep 
any s i l t  from entering the perforations.  The top section of the pipe 
was anchored by straps to a rough sheet placed loosely on the 
secondary l iner and anchored in the anchor trench. Geonet was placed 
over the pipe prior to the securing of the primary l iner.  The geonet 
and primary l iner were closely secured around the pipe with sand bags 
along the length of the pipe.  

a 
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5.0 LEAK DETECTION SUMPS 

5.1 Installat ion 

The earth contractor completed the excavation and f inal  grading 
prior to the placement of the secondary l iner as shown on the as-
buil t  drawings.  After the secondary l iner was installed and 
approved, a "rough" sheet was placed on top of the secondary l iner 
to protect  the secondary l iner from damage or possible abrasions 
caused by the sump rock placed on top and between the secondary and 
primary l iners.  To further protect  the primary l iner,  geocloth 
covered the in place graded sump rock. Geonet was placed over the 
geo cloth,  secured in place by s l ip t ies and then the primary l iner 
was deployed and seamed in place.  
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6.0 CONCLUSION 

Based on the test  results  and the construction monitoring program 
conducted by SRK, i t  is  our opinion that  the 1989/1990 re-construction of 
ponds 1A/1B and 3-A was in compliance with plans and specifications dated 
August 1989 t i t led "Technical  Specifications Pond Systems, Apex Project ,  
Utah." 

6.1 Quality Assurance Program 

Steffen Robertson and Kirsten (U.S.) ,  Inc.  implemented a 
quali ty assurance program for HECLA Apex project  which was designed 
to assume that  al l  materials and placement of materials met the 
minimum requirements as set  forth in the design drawings and 
specifications.  

All  test  methods and procedures followed, were in s tr ict  
conformance to industry standards for soils  and geosynthetics test ing 
and installat ion.  The following are standards which we used: ASTM 
1989, Section 4,  Construction Volume 04.08 for soils  and rock, ASTM 
D-35 for geosynthetics test ing methods and standard NSF 54 for 
f lexible membrane l iners.  

All  SRK f ield personnel have gone through extensive training 
in al l  phases of earthwork and geosynthetic test ing and 
installat ions.  The following is  a summary of work tasks which were 
observed, inspected and/or tested during the construction of ponds 

1A/1B and 3A. 

Earthwork 

Testing of materials to verify conformance with the 
project  specifications prior to placement;  
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Documentation,  inspection and test ing of al l  materials 
during placement;  and 

Certif ication of foundation materials -  assurance that  
the materials were compatible with geosynthetic 
materials.  

Geosynthetic 

Inventory of delivered onsite material;  

Random select  conformance test ing (every 100,0002);  

Review quali ty control  cert if ication; 

Subgrade,  proof rolled,  acceptance; 

Visual inspection of panels during deployment;  

Trial  weld test ing/close observation during f ield 
seaming; 

Contact  thermal observance (+°);  

Non-destructive testing documentation; 

Repair/re-testing inspection; 

Roll/panel/seam installat ion identification; 

Destructive testing evaluation (peel/shear);  and 

Installat ion acceptance/sign off  
-  Full  capacity testing of leak detection sumps. 
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Summary of Appendices 

Appendices to this report  are l isted below and follow this 
page: 
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APPENDIX C GEOMEMBRANE QUALITY CONTROL CERTIFICATION FOR POND 3A 
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APPENDIX A 
FILL PLACEMENT TEST RESULTS 



STEFFEN ROBERTSON A KIRSTEN 

w Consulting Engineers 

LAB SRK Field LAB NO. . 
PROJECT. CLIENT HeclaMininq Co, 

FEATURE Pond 3-A SubqradeppnjFrr NO. 
Apex Unit. 

SAMPLE NO. 1 OATE TESTED 9-LFI-RQ 
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90 

0O 

70 

60 

50 
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10 

O 

GRAIN SIZE ANALYSIS 

I 
U.S. STANOARO SIEVE SIZES | 

1.5" 3/4" 3/8" 4 8 16 30 50 100 200 
HYDROMETER ANALYSIS 

* 
:i::kz 

k 
:ei 

I 
CO 10 1.0 0.1 

GRAIN SIZE IN MILLIMETERS 
0.01 0.001 

GRAVEL SAND 
SILT OR CLAY 

COARSE FINE OOARSEj MEDIUM | FINE 
SILT OR CLAY 

LIQUID LIMIT .PLASTICITY INOEX. 

DESCRIPTION Gravel,  s i .  sandy, dense,  dry.  I t .  orav 

3" 

2"  

1 "  

US. 
Sieve 

ftortide 
Size mm 

Percent 
Finer 

5.0" 126.7 100 

3.0" 76.0 95 
1.5" 38.0 54 

US. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

3/4" 19.00 39 

9.50 28 

4 4.750 25 

8 2.380 

16 1.190 19 

USCS GM 

US. 
Sieve 

Particle 
Size mrr 

Percent 
Finer 

30 .590 17 
50 .297 15 

100 .149 13 

200 .074 9 

— .037 

Particle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I  FIGURE NO.  



STEFFEN ROBERTSON k KIRSTEN 
i An SHK Field i AD NO. 

STEFFEN ROBERTSON k KIRSTEN I-I icuT Hecla Mining Co. Apex Unit STEFFEN ROBERTSON k KIRSTEN 
- m m * 0 1 " *  3 " A  S u b g r a ^ . r r r W n  2 2 2 0 1  

Consulting Engineers ^ A U M F N O  2  D A T E  T F S T F n  9-18-89 Consulting Engineers 

GRAIN SIZE ANALYSIS 

GRAVEL SAND SILT OR CLAY 
COARSE | FINE CXKRSE] MEDIUM I FINE 

SILT OR CLAY 

LIQUID LIMlf. 21.4 .PLASTICITY INDEX. 4.2 

DESCRIPTION Silt, sandy, si. gravelly, dry, dense, 
red/brown 

USCS CL/ML 

3" 

2 "  

1" 

U.S. 
Sieve 

Porlidt 
Size mm 

Percent 
Finer 

.0" 

.0" 100 

1. " 96 

US. 
Slav* 

Portids 
Sin mm 

Par cant 
Finer 

V4m 19.00 93 

9.50 89 

4' 4.750 87 

8 2.580 76 

16 1.190 72 

US. 
Slave 

Portida 
Size mm 

Percent 
Finar 

30 .590 69 

50 .297 67 

100 .149 62 

200 .074 53 

— .037 

Porticle 
Size mm 

Pareant 
Finar 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I  FIGURE NO.  



STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

LA8 SRK Field LAS NO. 

CUFMTHecla Mining Co. PBO.irrr Apex Unit 
Test Pit FEATURE 

SAMPLE NO. 
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SILT OR CLAY 
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SILT OR CLAY 
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DESCRIPTION Silt, si. sandy, v. si. gravelly/ dry, USCS_ 
dense, red/brown 
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1" 
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US. 
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Portide 
Size mm 

Percent 
Finer 

3/4" 19.00 90 

3/8" 9.50 88 

4' 4.750 82 

8 2.380 . 77 

16 1.190 73 

US. 
Sieve 

Portide 
Size mm 

Percent 
Finer 
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— .037 
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SRK FORM LR-I  FIGURE NO.  
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LA8 SRK Field 
Hecla Mining Co, 

LAB NO. 

n irMT j — • phojfct Apex Unit 
rrATiiBpSubgrade Pondl-Apflnjpf-r  N0 22 201 

SAMPLE NO. DATE TESTED. 9-20-89 

GRAIN SIZE ANALYSIS 

90-f-^r 
-•r--S 
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HYDROMETER ANALYSIS 
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GRAIN SIZE 

0.01 
IN MILLIMETERS 
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GRAVEL SAND 
SILT OR CLAY 

COARSE | FINE QOARSEj MEDIUM | FINE 
SILT OR CLAY 

LI0UI0 LIMlf 10. 1 PLASTICITY INDEX NP 

DESCRIPTION Gravel with cobbles, sandy, si. silty, 
dense, dry, m gray 

uses GW 

4" 

3" 

2 "  

1" 

U.S.  
Sieve 

forth* 
Six* mm 

Percent 
Finer 

100 

0" 95 

.0" 90 

1 . "  74 

US. 
Slav* 

Partid* 
Sin mm 

Percent 
Finer 

2 /4" 19.00 67 

3/8" 9.S0 58 

4' 4.790 46 

8 2.380 38 

16 1.190 30 

US. 
Sieve 

fortide 
Size mm 

Percent 
Finer 

30 .390 2 5  

SO .297 2 1  

100 .149 1 7  

200 .074 9  

— .037 

Particle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I FIGURE NO. 



STEFFEN ROBERTSON & KIRSTEN 
i AR SRK Field LAB MO 

STEFFEN ROBERTSON & KIRSTEN rnPwT HeclaMining Co. PROJECT Apex Unit STEFFEN ROBERTSON & KIRSTEN 
«ATiinF^®n®i^-y Test #1 perwrrr NO 22201 

Consulting Engineers CAMMFNO.  6 OATCTFSTEO 9 2 8"89 Consulting Engineers 

GRAIN SIZE ANALYSIS 

GRAVEL SAND 
SILT OR CLAY 

COARSE | FINE OOARSd MEDIUM I FINE 
SILT OR CLAY 

LIQUID LIMlf. .PLASTICITY INDEX. 

DESCRIPTION3311^, gravelly, moist, dense, It. tan uses sw 

3" 

2 "  

1" 

U.S. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

0" 100 

.0" 94 

1. • 86 

US. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

W 19.00 81 

vs" 9.50 67 

4' 4.750 53 

8 2.380 44 

16 1.190 35 

US. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

30 .590 30 

50 .297 27 

100 .149 22 

200 .074 14 

— .037 

Porticle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRX FORM LR-I FIGURE NO. ° 
_ 



w STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

LAB SRK Field LAB NO. 

ri .CUT Hecla Mining Co. PROJECT Apex Unit 

FEATURE Density Test 2 PROJECT N0 2 2 2 0 1  
7 ... 9-29-89 SAMPLE NO.. DATE TESTEO. 

GRAIN SIZE ANALYSIS 

100 

90 

80 

70 

60 

SO 

40 

30 

20 

10 

0. 

U.S. STANDARD SIEVE SIZES | 
1.5" 3/4" 3/8" 4 8 16 30 SO 100 200 

HYDROMETER ANALYSIS 

T 

5i 
s: 

1 
i 

©O 10 1.0 0. 
GRAIN SIZE IN MILLIMETERS 

0.01 0.001 

GRAVEL SAND SILT OR CLAY 
COARSE | FINE OOVRSEl MEDIUM | FINE 

SILT OR CLAY 

LIOUIO LIMIT* .PLASTICITY INDEX. 

DESCRIPTION Silty Sand, gravelly/ dense, moist, It. taiiJSCS SW 

3" 

2 " 

1" 

U.S. 
Sieve 

Pirtide 
Size mm 

Percent 
Finer 

.0" 100 

.0" 94 

1. "  
86 

US. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

1/4" 19.00 81 

3/8-" 9.50 67 

4" 4.750 55 

8 2.380 47 

16 1.190 41 

US. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

30 .590 38 

50 .297 35 

100 .149 •\7 

200 .074 26 

— .037 

Particle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR* I FIGURE NO. 



w STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

l ab  SRK Field LAB NO. 

n icm-Hecla Mining Co. PROJECT Apex Unit 

FEATURE Density Test 3 PROJECT NO. 22201 

8 DATE TESTED 9-29-89 SAMPLE NO.. 

GRAIN SIZE ANALYSIS 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0. 

U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS 

1 [1 11 TT I i i i i 
1 Nn 1 i i 1 ' N U  il i i 1 i ik r i i 1 S 

V i i i 1 i i 1 i A 1 1 i i i!Ljar« L 1 ij i 1 1 I i 1 i i \ "  1 r i \ "  1 r i • \ "  1 r i L-1 [ i f i JL ;; . 1 r i • r * ~ r i [ 1 r 1 C. 1 \ r i L_ 
oo 10 1.0 0. 

GRAIN SIZE IN MILLIMETERS 
0.01 O.OOI 

GRAVEL SAND 
SILT OR CLAY 

COARSE 1 FINE QQARSE] MEDIUM | FINE 
SILT OR CLAY 

LIQUID LIMlf .PLASTICITY INDEX. 

DESCRIPTION Silt/ si. gravelly, densef moist, It. tan usCS ML 

3" 

2 "  

1" 

U.S. 
Sieve 

ftortide 
Six* mm 

Percent 
Finer 

.0" 

.0" 100 

1. •  97 

US. 
Sieve 

Partide 
Size mm 

Percent 
Finer 

V4" 19.00 93 

vs" 9.50 83 

4 4.750 73 

0 2.360 69 

<6 1.190 67 

US. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

30 .590 64 

50 .297 62 

100 .149 59 

200 .074 52 

— .037 

Particle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I  FIGURE NO.  i  



STEFFEN ROBERTSON A KIRSTEN 
nn SRK Field us NO 

STEFFEN ROBERTSON A KIRSTEN n .PUTHecla Mining Co. PROJECT Apex Unit STEFFEN ROBERTSON A KIRSTEN 
FTATURF Density Test 4 PROJECT no 22201 

Consulting Enginssrs SAMPLE NO. 9 DATE TF«nrn 9-29 89 Consulting Enginssrs 

GRAIN SIZE ANALYSIS 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0. 

U.S. STANDARD SIEVE SIZES 1 HYDROMETER ANALYSIS 

3" • 1.5" 3/4" 3/0 
« 

4 8 16 1 0 50 100 200 

1 
• 5 1 1 1 1 I  1 1 

1 1 1 1 
1 1 1 
| l \  1 1 

1 1 \ 1 1 
1 1 « u 1 1 
1 1 1 | 
1 1 s 1 | 
1 1 1 | 
| 1 1 | 

1 1 1 
1 1 T 1 
1 1 l v • 1 
1 1 1 
1 1 I 

1 I 
1 i  

1 1 i * 
1 1 I 1 
1 1 i f 

oo 10 1.0 0. 
GRAIN SIZE IN MILLIMETERS 

0.01 O.OOI 

GRAVEL SANO 
SILT OR CLAY COARSE | FINE OOARSEl MEDIUM | FINE 
SILT OR CLAY 

LIQUID LIMlf  .PLASTICITY INOEX 

DESCRIPTION Sand, gravelly, dense/ moist, It. tan 

3" 

2 "  

1" 

U.S. 
Sisvs 

Ftortids 
Six* mm 

Pcrcanl 
Finsr 

.0" 

.0" 100 
1 .  "  

n 

us. 
Slavs 

Portids 
Sizsmm 

Psresnl 
Flnsr 

3/4" 19.00 88 

3/ft" 9.50 72 

4 4.750 58 

8 2.380 46 

16 1.190 37 

uses sw 

US. 
Slavs 

Portids 
Sizs rrvr 

PsrGanl 
Finsr 

30 .390 30 

50 .297 26 

100 .149 21 

200 .074 13 

— .037 

Porticls 
Slzsmm 

Psrcsnt 
Finsr 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I FIGURE NO i 



STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

LAB SRK Field L A B  N O .  

CLlENT^e<"^-a Mining Co. PROJECT Apex Unit  
FEATURE S"bg^ade „at  PROJECT NO. 2220X 

Pond J-A 
SAMPLE NO. 5 DATE TESTED. 

Proctor No. 1  
9 - 2 0 - 8 9  

MOISTURE-DENSITY RELATIONSHIPS 

PROCTOR COMPACTION TEST 

A S T M  D E S I G N A T I O N :  D 6 9 8  M E T H O O :  D  

145.0  

140.0  

1 10.0 

105.0  

CURVES FOR 100% SATURATION FOR 
A SPECIFIC GRAVITY EQUAL TO' 

10.0 15.0 20.0 
MOISTURE CONTENT % 

MAXIMUM ORY DENSITY 

141.8 PCF 

O P T I M U M  M O I S T U R E  C O N T E N T  

5 . 8  %  

VISUAL DESCRIPTION 

Cobblv gravel, sandy, si 
silty, it .gray, dense,dry 

SOIL PROPERTIES: 

% PASSING No.  200 U.S.  SIEVE 
9 %  

SIEVE ANALYSIS REFERENCE 

FIGURE No.  

LL 10.1 

PL 

PI N . P .  

25.0 

SRK FORM LR-7. 2 FIGURE NO.  



STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

L A B  SRK Field L A B  N O .  

CLIENT Hecla Mining Co .PROJECT Apex Unit 

FEATURE Pond 1-AB PROJECT NO. 22201 

SAMPtJE NO. I! OATETESTEO. 11-2-90 

GRAIN SIZE ANALYSIS 

GRAVEL SAND SILT OR CLAY 
COARSE | FINE OCWRSEl MEDIUM | FINE 

SILT OR CLAY 

LIQUID LIMIT* II PLASTICITY INDEX N.P.  

DESCRIPTION Silt, sandy, gravelly, dense, moist, It. USCS ML 
tan 

3" 

2 "  

1"  

U.S. 
Sieve 

Porte* 
Sis* mm 

Percent 
Finer 

, o M  

.0" 100 

1. " 92 

US. 
Steve 

Portide 
Size mm 

Percent 
Finer 

3/4" 19.00 86 

3/8" 9.50 71 

4' 4.750 R7 

e 2.380 51 

16 1.190 46 

U.S. 
Sieve 

Porflde 
Size mrr 

Percent 
Finer 

30 .590 43 

50 .297 41 

100 .149 38 

200 .074 34 

— .037 

Porticle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

SRK FORM LR-I FIGURE NO. 



wmU w STEFFEN ROBERTSON A KIRSTEN 
L A 8  SRK Field L A S  N O .  

Consulting Engineers 

cuent Hecla Mining Co-project Apex Unit 

f e a t u r e  Pond 1-A-B p r o j e c t  n o .  2 2 2 0 1  

SAMPLE NO 12. DATE TESTED 1 1 ~ 2 ~ 8 9  

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

OO 

GRAIN SIZE ANALYSIS 

U.S. STANOARD SIEVE SIZES HYDROMETER ANALYSIS 

K) 1.0 0. 
GRAIN SIZE IN MILLIMETERS 

1 
m 1 i i 1 1 1 1 1 

1 N 1 1 1 
1 1 1 

1 1 
1 i\ 1 1 1 
1 i \ 1 1 1 
1 R TT 1 i l l  1 1 1 
1 | \ 1 1 1 

\ 1 1 1 
1 • s 1 1 
1 1 * 1 
1 1 1 1 
1 1 1 1 
1 1 1 

11 ^ 1 
k 

1 | 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
ll 1 1 

0.01 0.001 

GRAVEL SANO 
SILT OR CLAY 

COARSE FINE OCttftSEl MEDIUM | FINE 
SILT OR CLAY 

LIQUID LIMlf  .PLASTICITY INOEX N.P, 

DESCRIPTION Silt, sandy, gravelly, dense, moist, tan USCS ML 

3 "  

2" 

1" 

U.S. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

.0" 

.0" 1 0 0  

1 .  "  9 0  

US. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

V4" 19.00 84 

VB" 9.50 66 

4 4.750 53 

8 2.380 47 

16 1.190 43 

US. 
Sieve 

Particle 
Size mm 

PerCant 
Finer 

30 .590 41 

50 .297 39 

100 .149 36 

200 .074 32 

— .037 

SRK FORM LR-I  

Porticle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

FIGURE N 12 



STEFFEN ROBERTSON A KIRSTEN w Consulting Engineers 

CUEWT Hec.la Mining Co, PHQJFCT Apex Unit 
Insitu Density «,OJECT N0 22201 
liraaation Test 

10 DATE TESTE! 

FEATURE 
SAMPLE NO,. 11-5-89 

GRAIN SIZE ANALYSIS 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0. 

1.5" 

U.S. STANDARD SIEVE SIZES 
3/4" 3/8" 4 8 16 30 

HYDROMETER ANALYSIS 

50 100 200 

* 
I N 

i __LS 

* 
i  i  

i  

i  

T 

w v i r n  

CO c 1.0 
GRAIN SIZE IN 

0.01 0.001 
MILLIMETERS 

GRAVEL SAND SILT OR CLAY 
COARSE | FINE QQARSE] MEDIUM | FINE 

SILT OR CLAY 

LIOUIO LIMlf  PLASTICITY INDEX ~ N. P. 

DESCRIPTION Gravel, si. sandy, dense, dry, It. gray y$CS GM 

3" 

2"  

1" 

U.S. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

• 

.0" 100 

.0" 88 

1. " 60 

ULS. 
Sieve 

Partido 
Size mm 

Percent 
Finer 

ye" 19.00 50 

z/e" 9.50 37 

4' 4.750 25 

8 2.380 20 

16 1.190 16 

US. 
Sieve 

Portide 
Size mm 

Percent 
Finer 

Portide 
Size mm 

Percent 
Finer 

30 .590 14 .019 

50 .297 12 .009 

100 .149 9 .005 

200 .074 6 .002 
— .037 .001 

SRK FORM LR-I FIGURE NO. 10 



STEFFEN ROBERTSON A KIRSTEN 

Consulting Engineers 

LAB SRK F ie ld  LA6 NO. 

MRM-I-Hecla Mining Co. Pwn.irrT Apex Unit 
FEATURE Sump Gravel PFOJECT NO. _22201_ 

SAMPLE NO. 13 DATE TESTED 11-14-89 

GRAIN SIZE ANALYSIS 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

O 

U S. STANOARO SIEVE SIZES I hydrometer  ANALYSIS 

3 
• 

1.5 'i 13/4" 3/8 
M 4 8 16 30 50 100 200 

1 1 1 1 ~ I 1 1 

1 1 1 1 
1 1 1 1 
| 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 l 
| 1 1 1 

1 1 1 1 
1 1 1 1 
1 1 1 ! 1 
1 | 1 
1 1 

l\ | 1 
1 \ 1 1 
1 \ 1 1 

1 1 \  | 1 
1 1 ) 1 ( 

©O 1.0 0.1 
GRAIN SIZE IN MILLIMETERS 

0.01 0.001 

GRAVEL SAND SILT OR CLAY 
COARSE | FINE OOVRSd MEDIUM | FINE 

SILT OR CLAY 

LIQUID LIMlf  PLASTICITY INDEX 

DESCRIPTION Gravel, g r a y ,  sub-rounded, angular & round J S C S  GM 
-1" concrete rock, screened 

U.S. 
Sieve 

Port.de 
Size mm 

Percent 
Finer 

5.0" 126.7 

3 .0"  76.0 

1. "  100 

US. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

ye" 19.00 34 

Z/&" 9.50 1 

4 4.750 n 

8 2.380 

16 1.190 

U.S. 
Sieve 

Particle 
Size mm 

Percent 
Finer 

30 .590 

50 .297 

100 .149 

200 .074 

— .037 

SRK FORM LR•  I  

Particle 
Size mm 

Percent 
Finer 

.019 

.009 

.005 

.002 

.001 

FIGURE * 13 



APPENDIX B 
SITE ACCEPTANCE FORMS 
POND 3-A AND 1A/1B 



STEFFI* ROBERTSON It KJRSTEN 
DATE >0- 10-f iR 

SITE INSPECTION AND EARTHWORK ACCEPTANCE 

-trC-UJU- UA¥. ML^U I •COVC PROJECT 
AftSUC fW.ccf ' -J at 

PERSONNEL PRESENT: 
NAME 

fVo<_ l<iUc<-

REPRESENTING 
/• * | » 

POSITION 

" S v * x aiu i^e.- /• 1  J 
VVc,V: <Z.f -

1  l 

TI P . K  v  w  
- *\ •"* 

£rit  1 -

SITE CONDITIONS: 
T F M P E R A T I 1 R F  U w T o T - k -  d l g L  £ * > n  W I N n  t V . U A  W  C u « k  ^  

WEATHER «: mid ;  

AREA P R E P A R E D  Ho«~I DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS '• **^0^ e»c.y-fr  

f?a> is dtt-Ugj wi^jyu'h• L i<a< u«tt KV»T  VAa-jvaei Ct». C^*»V L..vavi. 

REMEDIAL ACTIONS: W"*--  i_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for l iner installat ion on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagia Waalj  lea. ,  except as noted under remedial  actions (unless 
approved). Li**** 

COMMENTS: !  

isroHiin.  



, \*T/' DATE 10-n-cw 
STEfF^N 9C9EPTSCN b KIRSTCN 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
PROJECT -  Afu* fWU 

P E R S O N N E L  P R E S E N T  :  
N A M E  R E P R E S E N T I N G  P O S I T I O N  

Tt* -J " Crvit-  L.  

Vj(OUVAjW, - T^CU . 

3 e Vl W tJL wt-'Vk -

T\«ucLi^VSo4t 
V. -

SITE CONDITIONS: 
TFMPFRATURF WlKin A^.Ccxl^ P >S1 

WEATHER CU^ 'i ^ 

AREA P R E P A R E D  H Q ~ i  U b P €  DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS '  v? <» -U,  VUgt*.  A^ioui  m If  J  

l~ Aft'A^ , "tr. 'w|T- --.JA .w f Cv- . 

REMEDIAL A C T I O N S : .  M Q w e .  
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, Inc., except as noted under remedial actions (unless 
approved). 
COMMENTS! ! 

r C) (SIG 
•  ^  f l l  ¥1 t |  

NEO) (I ( S I G N E D )  



. e=w~ 

STEFFFN R06ERTS0X h KIRSTEN 
D A T E  1 0  - i  9 - 3 9  

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

;  PROJECT : rteckc ruWtj C o .  

PERSONNEL PRESENT: 
NAME 

"jW-^ To 

Ci 

TeU V vQOyW 

REPRESENTING 

u VAe>^J^WvV 

POSITION 

Su/Xt-co-i iO .' 

T<to»— K 

SITE CONDITIONS: 
TEMPERATURE ; M>d.9o0f  WINO An.  L.vftU-

WEATHER H^eA* TL's, cWU - H.'id ; 

AREA PRFPAREn KJOHe v I DRAWING REFERENCE. 

D E S C R I P T I O N  O F  C O N D I T I O N S  sulo-yuA. I*JUJ <Mq.ct>. ctce^ 4Uom. 

X .<u-^tV>gy. 

REMEDIAL ACTIONS;.  ooue.  L_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, Inc., except as noted under remedial actions (unless 
approved). 
. C O M M E N T S  I  !  

10 ̂  _ oj).-. £> ,sl6Heoi 



'O- . -v -DATE /Q-i3-°7 
STEfrEN RCSER7SCN A KIRS TEN R«J«-^ A,!* * Ko ! 

Co"»v<**q J • ^ 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

PERSONNEL PRESENT 
NAM E 

TVo- Uc-Mi-v-

REPRE SEN TING 

Q_ VS.t4" LIulV j 

wW.+KLn 

POSITION 

5HV^M>" IO V 

ie<+* a.* Tr *•'*»; ̂ 3-

SITE CONDITIONS: 
TEMPERATURE W I N D  A n .  p.*. '  

WEATHER ^  cW< G>-~m id 

AREA PREPARED uone (MO>^ HOPE C DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS '• «•<> c4-  ux.;  eg *oHcl  

' O -v T^bk. Lj va^ao^Ts. L><sgnu^c;^ wot" Ci*< GA^V-LV*^ j lAa • cytnA- • 

REMEDIAL ACTIONS: towa- • L_ 
APPROVED 

APPROVED 

APPROVED 

APPROVEO 

An inspection of  the subgrade was made,  for l iner instal lat ion on the above referenced 
date,  by the personnel  referenced.  The subgrade surface was found to be sat isfactory 
and accepted by Cagle West ,  Inc. ,  except  as  noted under remedial  act ions (unless  
approved).  

COMMENTS: ! _  

£*Wv — QxQ, ("V* r-VJ (SICNEO) ^  (SIG 



DATE /O ' Ify 3s) 

STEFFFN ROBERTSON * KIRSTEN' 
CpAluttiRf Hvc\ck, A-pa-x 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

PERSONNEL PRESENT: 
NAME REPRESENTING POSITION 

1 Vv«j hait-

C\A,.W UjW, Lfalsk-

h..l«iur> vj*W+Cu/i V p;/— 

T«.CU.. » VvM •»!*»«. 

4- J 

WJci.4iw.vH. 
-V 

J 

— > 
-

SITE CONDITIONS: 
TPMPFRATIJRF ^  lQ WUfc.W'f WIKin P-^ Cju^ 

WEATHER CWs \ 

AREA PRFPARFD Hbv'E DRAWING REFERENCE 

DESCRIPTION OF CQNniTinMR •*> ^  C*-C ir*~j Ot-j V*0̂ fcd 

pfrftv* Ox AftAj VAPoA* . L'»tt» »^oV >MU^^-ouV Cov L»«a»a A C«A- Cjv»>.(jL. • 

REMEDIAL ACTIONS: l_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, inc., except as noted under remedial actions (unless 
approved). 
.COMMENTS: !  

•^yK#CA -Hinji j i  



— o a t h  
STErrZN ROBERTSON k KIRSTEN 

Co«iuii«4 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
44ecV^ Afar ciw'.-l IWjTFa 6C^H V-JbPE" 

P E R S O N N E L  P R E S E N T  :  
N A M E  R E P R E S E N T I N G  P O S I T I O N  

Tvo-j  _BJ)k£ 

VAiaW ] WcV- v>-

WROWJC-NV . , 

*^m.6g.t\ V\e»-Aa^WiA 

S I T E  C O N D I T I O N S :  
T F M P F R A T I J R F  tiVT oJv*Xt{e8°fc* ffe3Q W I N D  coU. 4v jy*-Lj L P'ft-

W E A T H E R  C l t m v  i  K . M d  ;  
(A **-» I 

A R E A  P R E P A R E D  . j ^ a d i —  D R A W I N G  R E F E R E N C E  

D E S C R I P T I O N  O F  C O N D I T I O N S  :  H o  l ? ^  W u - J i  $ ,  c ' W  

R E M E D I A L  A C T I O N S L  1 _  
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

An inspection of the sybgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagie West, inc., except as noted Under remedial actions (unless 
approved). 
. C O M M E N T S :  !  

,s,0N60, 



sterrr.n Robertson & kirsten 
O A T E  I OOP-'3 9 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
HecW Co. &pLx UwM v5i3Tv5 bO^l H^PE 

PERSONNEL PRESENT 
NAME 

Jvi^ t t a -

R E P R E S E N T I N G  

Cvw V LAUJ^-^ 

uLV*cku.-adV 

P O S I T I O N  

red-. 

SITE CONDITIONS: 
T P M P F R A T I I R F  5^3f cdoTjd -|p W I N i n  C>3L. k» -

WEATHER ou^ccut 
GOU-.I ttOPg- WitL^ fAajjrJ. OUli r 

AREA PREPARED *0^1 wptan DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS Mo *U\ UtffE urn k*o»»«>di c.W* pwcv- 4o lae*^ couaUj 

f a p ^ l  

REMEDIAL A C T I O N S :  
APPROVED 

APPROVED 

APPROVED 

APPROVED 
An Inspection of the subgrade was made, for liner Installation on the above referenced 
date, by the personnel, referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, Inc., except as noted under remedial actions (unless 
approved). 
.COMMENTS; 

(SIGNEO) 



'  OATE >° 
STErrEM ROBERTSON * KIRSTEN Conmii»»4 C»r*««' • 

S I T E  I N S P E C T I O N  A N D  E A R T H . W O R K  A C C E P T A N C E  
r t e c V c o C o .  A p a . ) r  P o — J )  3 - A  » & * + « • —  * » t  

PERSONNEL PRESENT: 
NAME REPRESENTING POSITION 

Lvii\ 
a  C x . i t » .  - T<jX~ 

iW.d k i l l t j  - TW~. 

3e * t  V x &.^4ti>wVLk 
, 

O. .  • 
- r«L-

S I T E  C O N D I T I O N S ;  
TPUPPRATIIBP -£fc?C -k» TS° wmn Cc*V^ <-W.^ 

WEATHER Ow-oit ,  

AREA PREPARED OR AWING REFERENCE— 

DESCRIPTION OF CONDITIONS niu. "fo. t-ocekcLJ? utgLA vtfo sVopm. Wot^ 

Hp \.I . "TVJL. ^uW -c^telcCg. \\Jl 3-A U/Q,> So t^cfr -W 

REMEDIAL ACTIONS: otc{jc^-U> laa.  "Wbu. I Sc&av*c&»-
API ROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of  the subgrade was made,  for l iner instal lat ion on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagle West, Inc., except as noted under remedial actions (unless 
approved).  

.COMMENTS: !  



O A T E  
SlZfTZH BOBERTSOX k KIRSTEN 

la 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
Heeb^ WC> • »-A L_'~ 

P E R S O N N E L  P R E S E N T  
N A M E  

_kstt 

R E P R E S E N T I N G  

C\avV V..<-a-u. 

T-rc^ fc-ui-iv* 

* 

P O S I T I O N  

Su.»"V-

Tc^u. 
"?SiH 

"Tcc't*. 

S I T E  C O N D I T I O N S :  
TEMPERATURE ^ ̂  TV* W I N D  \q^ A-M 

W E A T H E R  c V a a i r t i ~ j  u  f r . t t .  

A R E A  PHPPARED Acp^.y D R A W I N G  R E F E R E N C E .  

D E S C R I P T I O N  O F  C O N D I T I O N S  cmaou WVou? ̂ Ul 

€>comortg^ £C?Q fj ^ ctMicC^v- *Ha.udU Ecuf f pWJ 3-A » of 

bottom-IQ L*-<Aqlui ^Qy jo (Atjolov,sQwa"Uo- ^ \\<Jk. e**.cKa>*- anca^ecCtOt 

IE pv-CCjgjf .dC/Q.Vlj  gloLfa>l^ \i JU o^. -Vkfl. ac«t"f bewu cl^ 

S~A- -Xcv- v-oq/Q access W -U>a. poc<<9.' ^ 

R E M E D I A L  A C T I O N S :  I W A J I  c t e L n  c l o , < u .  u ^ * «  k P v j t t  , . i u i i  ; 3 H v Q P  ̂  c M < > ^  •_ 
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  .  

An inspection of the subgrade was made, for liner installation on the .above referenced 
-date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, Inc., except as noted under remedial actions (unless 
approved). 
. C O M M E N T S !  

—_ Q£Xn£~Y 
C (SIGNEHT O <1 (SIGNEO) 



O A T E  / Q  -  *•> S-89 
C"** *" 1 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

TW^e.4*. VtelcL, iSb. Pk.jiK* "V^jfct Ng-
PERSONNEL PRESENT : Ar«w'. Vo^cT V-A 
NAME REPRESENTING POSITION 

To — TsrMc.oi.yN C>e»V- Si'Ve. 
vX*Av^e r«cw.  
Doutcl 6-> . . _ 
|>et« Ksllev 

TecW 

vaaoi 

SITE CONDITIONS: 
TEMPERATURE wiKin SD'Pt^ ^  

WEATHER Qua^covf u/»-^jr-cu-iffc*-*** ^  ̂>*1» 

AREA PREPARED 3 0 ' J ) Q  1  DRAWING REFERENCE 
m/5lac<- ,  

DESCRIPTION OF CONDITIONS "Tfeptuvcct  wc»*Uecfl  tx .U>t<; HQ ^AA l i*t  oJ tUy*^ 

pv^ovVo AQQ^O . ^-*cw»Kc9 c»lpv»*-*^OQ Dw*<». •&-oQ »*<& **1 *loM. 

. Co**cjW-tTî *v <A. occerj re>r>fO_CDcdcnu  ̂ qV ex~fct»-to»- stofifcr c>4 &ctjf fcevf*. 

REMEDIAL ACTIONS: /v^agc^^ dctyu oAws/Loois  ? Wo*±J.  
APPROVED 

Ho w\ \.\vma p>Acy "Vp IDQ<W\ depVo^vK^wi 
APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for l iner installat ion on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cr«rl  -  L i 'wjp Two, except as noted under remedial  actions (unless 
approved).  

. C O M M E N T S  :  

ipiftfrdac —yy SRK ^ar««r>1erfive '• OQifcX!l 
0 U ( S I G N E D )  ~T s ) <f( 51G  N  E 0) 



DATE 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

-ftrftjac.-V'. 60. Ap«r jftyjtct hfe- * 
P E R S O N N E L  P R E S E N T  :  W. 3-A 
N A M E  R E P R E S E N T I N G  P O S I T I O N  

foxy. 3^r»%tC]t*K QeiV- L\»\ax- S^sV. 
TVo^ fow^ 
^bwAi i CodAu)^ iwLw* C.\ 
tteivid &UU 

U>ad^woyTS • 

SITE CONDITIONS: 
TPMPFRATURF 3&°4-4-Q WIMn Co\>~ 

WEATHER CVu»>-

AREA PREPARED DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS QHA^ cLaplo^wjJ •^od.ctj.  

Cv<M^ 4b T^l*l ~i~c>y HO »4 I "«JM I'v'i-O ploH, uAvtck. b^Olfyi Quf 

iv. wijt. Stofiax weed -jo hn *»•-Ojrgdect. 

REMEDIAL ACTIONS:,  Ovd Suwft.  Mocd LUgu^O 
APPROVED 

" APPROVED 

APPROVED 

APPROVED 

An inspection of  the subgrade was made,  for l iner instal lat ion on the above referenced 
d. . te ,  by the personnel  referenced.  The subgrade surface was found to be sat isfactory 
ard accepted by CreH-L i^or  Twe. .  except  as  noted under remedial  act ions (unless  
approved).  

.COMMENTS ' 

•a&nk* 4—V— ** CQuQp-^ 
U  ( S I G N E D )  < 0  U ( ' S I G  



. £=w^=' 

EfFFf ROBERTSON & KlRSTEN 
O A T E  

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

TVg^ac-'V. Utlo^Uiy%w^ 6o. Ap«ur 
P E R S O N N E L  P R E S E N T  :  
N A M E  

VCoaVA^ 
? c-

Vbu*it\ (?"l Uy 
Ja£t UAadc uocvU, 

ArtftA 5-A 
REPRESENTING 

C>€fV V-t fcjf 

POSITION 

I ftcLxi'g'oH 

SITE CONDITIONS: 
TEMPERATURE ^3"lU •%*£ WIND '  

WEATHER Clear f  ;  

AREA PRPPARFr>"^l»^ sl*u !**«>-*. ORAWING REFERENCE I  

DESCRIPTION OF CONDITIONS «J-  fct*vf  Slag* -

REMEDIAL ACTIONSL • 
APPROVEO 

APPROVED 

APPROVED 

APPROVED 

An inspection of  the subgrade was made,  for l iner instal lat ion on the above referenced 
date,  by the personnel  referenced.  The subgrade surface was found to be sat isfactory 
and accepted by Crt?4 -  L i'r>a^ Twc, .  except  as  noted under remedial  act ions (unless  
approved).  

.COMMENTS L 



c=w 
D A T E  

; : x - w " g  t - 1  •  

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

TVfajac.'V. RcIol- 6o. Ao^r "^Qj«ct Nia. I 
P E R S O N N E L  P R E S E N T  
N A M E  

Ar«v. *-A 
R E P R E S E N T I N G  POSITION 

10*^ 
TV»>j 

i. 

M.AJU -,r«. 
-

TACLH^ci C»M. 
Oc\v^d G* H<j 
J~4.Lt U^^Sfc/bAS. 

S I T E  C O N D I T I O N S :  

T E M P E R A T U R E  k  WINO CaU«4o 

W E A T H E R  CViw 

A R E A  P R E P A R E D  cbfi&J Sail DRAWING REFERENCE. M* Ho Mi I  U 
DESCRIPTION OF CONDITIONS -  LU*.  d-*,  *4 ecJ Sky* 

CaU». tWU 4o gvwdL cufc--GuiL ol 08>30U»fc. 

R E M E D I A L  A C T I O N A L  
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

An inspection of  the subgrade was made,  for l iner instal lat ion on the above referenced 
date,  by the personnel  referenced.  The subgrade surface was found to be sat isfactory 
and accepted by CwsL-Li' ,^^ T^.  except as  noted under remedial  act ions (unless  
approved). .  

C O M M E N T S :  !  

cjajtvagV; CJ&*QL> 
Y ( S I G N E D )  —J ( S I G N E D )  



D A T E  / O - 3 0 - a < 7  

g C>i 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

57£fr>;.w 3Ci*£.=-•N ^ 
Co"" C>? "•«'1 

6o. Apir •$»»;«+h^.! WQI 
P E R S O N N E L  P R E S E N T :  
N A M E  

T/I-'. 
Tvc^ 
^gvw^le. Ccu.lio-» (SV i\ ,. 
3fcW u>c«<£»u<ov- V*> 

Hon. . 
&k. v̂ a»«*. J 

SITE CONDITIONS: 
TEMPERATURE _atif iLk_k3lL 

A«tb>< V?>vyail A 
REPRESENTING 

CjuV-U t U^v ^ 

POSITION 

P»-
WcL-vv't-iu v. s 

» C- i' f4*-l 

WIND U. i»A.h.  '3 f- 'K-

WEATHER CW. t Cool 

AREA PRFPARFPL^tStyTWuHO*-! HEfrg DRAWING REFERENCE H 

DESCRIPTION OF CONDITIONS Qt\ Gvoou. 1W3 2~A f \Lt evcqffK ^ o^."VLft. 

St»p. ; 

REMEDIAL ACTIONS:,  »e^Jwai) 
APPROVED 

APPROVED 

APPROVED 

APPROVED 
An inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cee^-LT^a,- Twe*. except as noted under remedial actions (unless 
approved). 

C O M M E N T S  :  !  



i  < = D A T E  iO- iO-f i f i  
STEFFF.* ROBERTSON" * KIBSTES* 

Can<uit«« 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

•fcrCIi-U UA¥. MuLUI"COVC PROJECT 
P**',ec.F 

BtS35Sfr^4 

PERSONNEL PRESENT: 
NAME 

kcitc<-

6a>»v^ v*3^-v> Wctlc <2.y-

LCods.u, o 

Mfc-vde-uJUcttt " 2 I 

SITE CONDITIONS: 
TEMPERATURE -k- BO"j WIND *<M Vocals  U 

WEATHER f MMd ;  

AREA PREPARED ttbpg DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS '• w<o vv-t-L e»g.yt-

x<W IS dftlitj V-y»yh. Li«t> VM>Y  Vtuwwwii Cft»- ^ H L.Ovt, 

REPRESENTING POSITION 

C^ilr Llvo»-t v. ii»c •- ! 

Tfidri v»t C tCV-v—Lia— 

REMEDIAL ACTIONS: i_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagie Wee*T-t—,, except as noted under remedial actions (unless 
approved). 

C O M M E N T S :  1  _ _  

— ^  < s [ e M ~  



, — 
STEfFEN RC3IRT5CN & KIRSTElN* 

S I T E  I N S P E C T I O N  

OA TP IO-M-07 

A N D  E A R T H W O R K  A C C E P T A N C E  

P R O J E C T  —  A F U N  

P E R S O N N E L  P R E S E N T  :  
N A M E  R E P R E S E N T I N G  P O S I T I O N  

T+±-% Vc-t ilo-- C <H * * L » * v* *— 

A .  ' s  T V "OL.i«rVV-»\ 

WtJUwwVV 

S I T E  C O N D I T I O N S :  
TF M P E R A T11R F rMcLTO°-C U WINn A H . C C A W .  ^ " A  C W » V > ,  

W E A T H E R  C W  *  

A R E A  P R E P A R E D  H Q — i  f t D P C  i ^ U u .  D R A W I N G  R E F E R E N C E  

D E S C R I P T I O N  O F  C O N D I T I O N S  :  v -  m * . J- -Va '-i-A»^^DL U~qm, *-$J 

i » Ag'A^ .wf C-v-

R E M E D I A L  A C T I O N S :  k / o w < L  ; 1_ 
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

An Inspection of the subgrade was made, for l iner installat ion on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West,  Inc. ,  except as noted under remedial  actions (unless 
approved).  

C O M M E N T S '  

Io M r n  •  ^  .  .1 C  1 
( S I C N E O )  \ 3  < T  \  ( [  (SIGNED) 



STEFFF.N ROBERTSON k KIRSTEN CoAfUll^f 
DATE lo 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
:  PROJECT :  n*V,VCj Co .  

PERSONNEL PRESENT: 
NAME 

~jW-\ To\tg.v--

C, UjW.HuV>2Kr 

ufotAs 

REPRESENTING 

SITE CONDITIONS: 
TEMPERATURE ; N. 'A-So0* 

POSITION 

l-)UAWi>0.' 

T<t<k— V«. "Vvcv^'i'-^ 

WINO frH- l-Vfr* 

WEATHER Tlx cWi* - H,' Id ; 
5 fc*e>PC\ 

AREA PREPARED k-'Qtoz K '  DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS pAy ^H»- c-g-e^ 4Uoul 

wiVatS Os Oau>V«j n(Vj»S agy'^ IUOv^J L1 Why- uj-^i WoV fey-

LU-yV "£-"1 ̂ arVtoy . 

R E M E D I A L  A C T I O N S : ,  o o w e .  
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagle West, Inc., except as noted under remedial actions (unless 
approved). 

.COMMENTS: !  



\5" '0 A T E °~1 
STErrKH RCSERTSC-S * KIP3TEN Hedo- C-» Ayla * f-lo( Co"iv'i**q C*r"««'» J » >J 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

P E R S O N N E L  P R E S E N T :  
NAME 

kctfctv-

qcKy^ 

Rmic 

SITE CONDITIONS: 
TEMPERATURE W)ND A h-

WEATHER ^  cWI Q^-M • ^ Id ; 

AREA P R E P A R E D  uone (^0^ tVDPg :-.pteua.^ DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS '• "Q oif  wto c^ccy^ eg M.OH cl  

'pA^OxlljOn Hot" ^|Q C><vLtv4»i jloVi ot 

REPRESENTING POSITION 

L>U»b j 

Tr^u; 

REMEDIAL ACTIONS: N*>U- • • 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagle West, Inc., except as noted under remedial actions (unless 
approved). 
COMMENTS: ! 

VM*- ~ C\Q O.'.y, 
VJ ( S I G N E O )  ^  ( S I G  



D A T E  10 '  Ify&l 
STEffEN ROBERTSON * KJRSTEN Conn-"'* C»V««'» Hzc\(*s fliMis^Ca /ijW 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

P E R S O N N E L  P R E S E N T :  
N A M E  

LGJ. Eaia..-

4^. u/u, Lfat »-

•IcVi- UJo.Aiw.ytL 

j^nct-dU 

R E P R E S E N T I N G  

f-V-a.it- L.utvj 

SITE CONDITIONS: 
TEMPERATURE nitl-Nc^. lo UfoaTO'*-

P O S I T I O N  

L Q-f~ 

ftcu.  

WIND ^4"v • 

WEATHER 'f —Ac) 

AREA P R E P A R E R  M Q ^ ( H O W \  rtt>?E DRAWING REFERENCE. 

DESCRIPTION OF CONDITIONS '- *»  «^.  vuvi  v~«Ji  <xv «»oKct 

LtfrOi uaa i^V Cov- Lv-ut Uia»j Ii%^ucL'*wp| 

REMEDIAL A C T I O N S : ,  a * » x * -
APPROVED 

APPROVED 

APPROVED 

APPROVED 

An Inspection of the subgrade was made, for liner installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cagie West, Inc., except as noted under remedial actions (unless 
approved). 
.COMMENTS-!  

—QQ--CA—. 
\y (SIGNED) X ^ 0 (SIGNHO) 



« 
SltrrtH ROBERTSON * KIRSTEN 

Co«.u>l«9 Cofl-"*"* 

0 A T £ /C"i^-<y7 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
44ecV^ rVvV^Ct, Aftix cvw'.H IWv' ? 4 6(5^Ti HbPE" 

P E R S O N N E L  P R E S E N T :  
N A M E  

Tvo-j KlWav 

5 t.^ V • Vv 

R E P R E S E N T I N G  

Csa-«"V LIUIA- S • 

P O S I T I O N  

\gcL U ~U JwS. ̂  

S I T E  C O N D I T I O N S :  
T F M P F R A T U R F  «J<y«o/ea0fc* lt>30> W I M D  ec,^. 4v L P'*1-

W E A T H E R  C l ^  »  ;  
i le^WptojeMl' »>*-M 4<OI3I 

A R E A  P R E P A R E D  D R A W I N G  R E F E R E N C E .  

D E S C R I P T I O N  O F  C O N D I T I O N S  :  H o  ̂  1 ? ^  k  c W  

R E M E D I A L  A C T I O N S L  
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  
An inspection of the sybgrade was made, for liner installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagie West, Inc., except as noted under remedial actions (unless 
approved). 

.COMMENTS l_ 

( S I G N E O )  (SIGNEO) 



D A T E  iO-ao-'89 
STEFfEN BOBERTSOS A KIBSTE.M 

Cexiuii^q 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  
HecJco Co. v5I31v5 Go^i t4bPE 

P E R S O N N E L  P R E S E N T :  
N A M E  R E P R E S E N T I N G  P O S I T I O N  

"wfrVj ^ Ugl- CvM V LIUJLV^ Vw-u^^ltCiv-

Ja-U \x.V-tcku-vX/-VV> lecV 

N^u .(.i> \\ 

S I T E  C O N D I T I O N S :  
T F M P F R A T I 1 R F  W I M O  CoSuk' 

W E A T H E R  oujkC cut ; r 
60u~l WDPg- M S . flla&J! OUM * 

A R E A  P R F P A R F D  * O ^ I  v s p W r t  D R A W I N G  R E F E R E N C E  

D E S C R I P T I O N  O F  C O N D I T I O N S  H o  w 4 \  W l f f E  u o i  c . W «  p w o i - ~ f a  c o u a ^ j l  

bOw^l  J  

R E M E D I A L  A C T I O N S L  
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  
An inspection of the subgrade was made, for liner installation on the .above referenced 
date, by the personnel, referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagle West, Inc., except as noted under remedial actions (unless 
approved). 
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A P P R O V E D  
An Inspection of the subgrade was made, for liner Installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagle West, Inc., except as noted under remedial actions (unless 
approved). 
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An inspection of the subgrade was made, for Wner installation on the .above referenced 
•date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Gagle West, Inc., except as noted under remedial actions (unless 
approved). 
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APPROVED 

APPROVED 

APPROVED 

APPROVED 
An inspection of the subgrade was made, for l iner installation on the above referenced 
d.. ie,  by the personnel referenced. The subgrade surface was found to be satisfactory 
a-d accepted by Cte«4 -  L i npr-  I^o. except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cnsi -Li'-fl* Twc^. except as noted under remedial actions (unless 
approved).  
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d a t e ,  b y  t h e  p e r s o n n e l  r e f e r e n c e d .  T h e  s u b g r a d e  s u r f a c e  w a s  f o u n d  t o  b e  s a t i s f a c t o r y  
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a p p r o v e d ) . .  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cgwri -  L i r& r-  twc*. except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Crerl -  Li^Of Two, except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner Installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Crerl -  L i^ r-  Iwc«. except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Crarl -LT^o, except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cr»H -  L inf lr  Ir>c*._ except as noted under remedial actions (unless 
approved).  
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An inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Cr t s4 -  L l ^o r -  Iwe.,  except as noted under remedial actions (unless 
approved).  

C O M M E N T S :  '  



0  A T E  
STEFFEH ROBERTSON it KIRSTEN 

CWNIH 

w & /&°> 

SITE INSPECTION AND EARTHWORK ACCEPTANCE 

TV^fte.4'. VA«rla> UivM^ Ap**> •fojtcfrhb,; me I 
P E R S O N N E L  P R E S E N T  
N A M E  

Ja 

R E P R E S E N T I N G  

Cv»*V \»>V\air% 

Cc^XsOv 

V~)ou^<X 
[j$) UlLbOrflv-S. 

S I T E  C O N D I T I O N S :  
T E M P E R A T U R E  4 o  > ? « * { - W I N D  

W E A T H E R  S \ .  \X Q»\ 

3-A 

CcA **~ 

P O S I T I O N  

St'W. • 

VecU 

T*cX, 

A R E A  P R E P A R E D  D R A W I N G  R E F E R E N C E .  

D E S C R I P T I O N  O F  C O N D I T I O N S  

R E M E D I A L  a c t i o n s :  l o o v s g .  
A P P R O V E D  

A P P R O V E D  

A P P R O V E D  

A P P R O V E D  
An inspection of the subgrade was made, for liner installation on the .above referenced 

•date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by Lexcept as noted under remedial actions (unless 
approved). 

Co m m e n t s :  ;  

m c H t o J  ^OyyHeo, 



'  D A T E  " I  
STEfTEN ROBERTSON A KIRSTEN 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

Ragles A f f f j r  Thtjtd'Ngi i 
P E R S O N N E L  P R E S E N T  : Ar«hA 3-A 
N A M E  

TOIM <X\A 

R E P R E S E N T I N G  

Li ua»v-i 
POSITION 

9 \ "^e * 

"XVC M  y^G-Uev- - 1  

-\ 

" £ W D  O I \ I \ U  
-

+J - -

SITE CONDITIONS: 
TPMPERATURE Uwrt V* 8&°t W I N D  S 4 - O I 0  

WEATHER r^\A ; ;  

A R E A  P R E P A R E D  S«h-cyHK&A. DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS Oped 

REMEDIAL ACTIONS: M>Wg. l_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 
An inspection of the subgrade was made, for liner installation on the .above referenced 

•date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by t*c~. except as noted under remedial actions (unless 
approved). 

.COMMENTS ;  !  !  

I G N E O )  
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S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

Tfr^ae.4'. Ap«r R»j»g.+ ; "^ojftrf Ma. ' !M»0| 
P E R S O N N E L  P R E S E N T :  ArtnA Pb*c/ 3-A 
N A M E  R E P R E S E N T I N G  P O S I T I O N  
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S I T E  C O N D I T I O N S :  
TPMPPRATimg o wif in  i ^ .4c /c^-^  ;  

W E A T H E R  C l e a ^  j ft,'Id ;  j _  

A R E A  P R E P A R E D  D R A W I N G  R E F E R E N C E  

D E S C R I P T I O N  O F  C O N D I T I O N S  " B o ^ v c & ' - j  s e a * *  pc^nQs ylac*e0 g e^h.^cQaû , 

R E M E D I A L  A C T I O N S : .  L ? O t « ~ g -  v - Q - Q u .  
1  A P P R O V E D  

:  A P P R O V E D  

A P P R O V E D  

A P P R O V E D  .  
An inspection of the subgrade was made, for liner installation on the .above referenced 

•date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by 1*^». except as noted under remedial actions (unless 
approved). 

C O M M E N T S !  .  

(SIGNED) Neo)  



• Sltrrnn ROBERTSON' * KIRSTEN 
D A T E  njal'sq 

SITE INSPECTION AND EARTHWORK ACCEPTANCE 

•an^oe*'. H-f u. Ca. Af*r ^ "fryjtC+ Nfa,' "Z99Q\ 
PERSONNEL PRESENT: Ar«a»Y 
N A M E  R E P R E S E N T I N G  P O S I T I O N  

Qe&lA CAM6LL. gftK g.A TMSP&ODP 

GcEAj G-OV&e. 5/eC OA- rnJSfiECTO  ̂

MC-rM/te C/ZE5T utUQl SoPFPUlSA  ̂

SITE CONDITIONS: 
TEMPERATURE wmn UH-HT PPFEZF 

WEATHER CL&K ; , 

A R E A  P R P P A R F D  /  ICfi n o A W i M R  r f f p h f k j p . P ^  THE Z£)Um 

DESCRIPTION OF CONDITIONS CMltiFP 7T> mit) &&T &L£>Pf=. ^UPFACE 

ACC&mMY ArtfarH A/ijn TiMi-Tj  UITH THF exrj&ndnJ OF somf 

*%"facte /wr> 

REMEDIAL ACTIONS: HAtUA PlLKlU6~AF ZOOTS M/ti faCtr< AY L_ 
APPROVED 

CfiEXT UAIEP /nun TM? Amine# 1 
APPROVED 

APPROVED 

APPROVED 
An Inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
a n d  a c c e p t e d  b y  C r m r i - L  e x c e p t  a s  n o t e d  u n d e r  r e m e d i a l  a c t i o n s  ( u n l e s s  
a p p r o v e d ) .  

C O M M E N T S : AJO HMaF T  uir*k tU/& AlttGn (in) PAaJElS J rhfat)64t AfVO c o m m e n t s :  ajq mm u*** map* to) paaJ&s j rufaiXyk s~ aajO 

A//K (Y>MF - if Wft.c -ifewvf - ,i<+ A - P- of J 

- i * V \ i s 3  y v c _ - ( - r  Xilu L*L 

( S I C N E O )  
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COXMII^ T»R""" 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

60, A*** Ttojtd- hbt' ^aao{ 
P E R S O N N E L  P R E S E N T  : Kr*o~\ fti/Of) i~A& 
N A M E  R E P R E S E N T I N G  P O S I T I O N  

QgK/M m (A&&OLL- SM XNSP&tfiR 

SITE CONDITIONS: 
TEMPERATURE Ml WIND 

W E A T H E R  CJ P-Aft 

D R A W I N G  R E F E R E N C E .  AREA PREPARED 

DESCRIPTION OF CONDITIONS at +HG m&TU &*)& fiP THE £/&T<ZJA0f 

mo \W?>1' AT rttg snDTHijAjppr g/uo OP-THE DFAT ^LAPC. At3e4s wc#t=. _ 

zmtprk Awl) pfica np i g/re AA;D Pnnr^ : 

REMEDIAL A C T I O N S :  LAPMZK M)Q CAPCf LlhlS/Z PiClSfO 

GeaTEXrtLF, ti)A*> PCACPfi AT TUf= CA&yr op SUX&Z. 
APPROVED 

APPROVED 

APPROVED 

APPROVED 
An inspection of the subgrade was made, for liner installation on the above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by L except as noted under remedial actions (unless 
approved). 

C O M M E N T S : klh mattouz th& sutoMAce $t>firACj5-sflK E  N  T  R  :  AJft a L  

*sN\ OJVA^LA- oAX 

M. 

(S ICNEO)  GNEO)  



. • 
STEfTTN ROBERTSON* * K1RSTEN 

Cs«iull>4 

DATE _i 

SITE INSPECTION AND EARTHWORK ACCEPTANCE 

Tfre.^ac.4', Hadeu Co. Afxr *^9jlgf Nfet» ^>°l 
P E R S O N N E L  P R E S E N T :  A r « k A  p/^)/) IAA 
N A M E  R E P R E S E N T I N G  P O S I T I O N  

r&&A A? CAMQU <5 R K O.A, I/V<>fccmi? 

S I T E  C O N D I T I O N S :  
TEMPERATURE ! WIND 

WEATHER fitLJ-IJ U/ykf P A r r U i P  r  / *  

A R E A  P R E P A R E D  232Q2jS-£Jk DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS tet-Ta? TMS. uJP̂ T au>fie lUfitq, 

CJMOTH An J) T/6#r AAJA VG&Z Of- AOCiA AAV) /K A)/K -7OlU PFFT 

OF THfr <&jni Sjjppe, SGaiMF FfJ=T <1F TH& SOUTH £A&TCA/UUF#, AAJD 

I74<4 &AOA#f= F&FT HF THf~. CS>IJTH UJ&T C4£rt/&g. ! 

REMEDIAL APT I O N S ?  tMTS AMD UlPJiP. PKXt#) & CteSTUnJ&t 

Am LAK&H? pot -menuMJa*̂  »>t*r &<"=* Av thflaaxw 
APPROVED 

APPROVED 

APPROVED 

APPROVED 

? '  
i  

An Inspection of the subgrade was made, for l iner installation on the above referenced 
date,  by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by C«e^~Llwa>. except as noted under remedial actions (unless 
approved) • 

K- O k  .COMMENTS: 
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STE/TTM ROBERTSON A KIRSTEN 

Con«Wn*9 

S I T E  I N S P E C T I O N  A N D  E A R T H W O R K  A C C E P T A N C E  

U. Ap«r ft»jac.+ "fryjtd- * ^SgO] 
P E R S O N N E L  P R E S E N T :  A « W .  hX'L )-/:£• 
N A M E  7 ~ ~  .  R E P R E S E N T I N G  P O S I T I O N  

L££*£ I'l L£kkCL>~ J: K £ Zl i , ; 

SITE CONDITIONS: 
TEMPERATURE WIND 

WEATHER f) tu L..^ r kFBlG ! 

A R E A  P R P P A H P n  / 2 M ~ f  tzST DRAWING REFERENCE 

DESCRIPTION OF CONDITIONS -OkfMc- IfjhS ynOOTH- Aw TlCrhiT RlA *7Hi SMf-kF. FEET OF 

^LDrEs I-bhl SilUHkf PE0~ 7F h/XTH gA*>r ,'fjKliGk £i~3fg, 3a<3T tdEST ^LpHG-f M/Q 

!Kr>c, rcgr srn/m ^sT ramex. : 

REMEDIAL ACTIONSL L_ 
APPROVED 

APPROVED 

APPROVED 

APPROVED 
An inspection of the subgrade was made, for liner Installation on the .above referenced 
date, by the personnel referenced. The subgrade surface was found to be satisfactory 
and accepted by l*c^. except as noted under remedial actions (unless 
approved). 

C O M M E N T S :  

• , / 

1 . / ' t> i y // 

SRIC JIf//) 1 i',1/ 
( S I G N E O )  /  '  ( S I G N E D )  
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National 8aal Company 

June 21,1989 

Corporate Office 
1255 Monmouth Blvd. 
P.O. Box 1445 
Galasburg, IL 81402-1448 
600/323-3820 
309/343-3418 
PAX 309/343-1536 

Mr. Michael Snow 
Crest-Liners, Inc. 
2668 South 300 West 
Salt Lake City, UT 84115 

Dear Mr. Snow, 

Please flrvLenolosed the certifications for the 60 mil HDPE shipped June 20, 1989, for 
Crest-Liners, Inc. (799-55). 

If you have any questions, please feel free to call-

Very truly yours, 

NATIONAL SEAL COMPANY 

Jane Allen 
Quality Control Manager 

JA/ja 
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NSC 

QEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners 
Project: 

Order Number: 799-55 

Ship Date: June 20,1989 
Number of Rolls Shipped: 9 

Nominal Thickness: 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 

shipment meets or exceeds National Seal Company's specifications, attached, and NSF 
standard 54 specifications for HDPE geomembrane. The tests listed beigw in the resin 
^dflcailuns have been perrormea on each batch of resin. The tests listed below in the 

geomembrane specifications have been performed at least every 10,000 pounds of 

geomembrane. H 

RESIN SPECIFICATIONS 

Melt Flow index 1.0 Maximum 

Density , , , Q.g<i Minimum 
Carbon Black Content 2.0 to 3.0 

Moisture Content 0.08% Maximum 

QEOMEMBRANE SPECIFICATIONS 

Thickness 

Stress, at Yield 

Stress at Break 

Strain at Yield 

Strain at Break 

Carbon Black Dispersion 

— ]/>** .  
Jane Alffen 
Quality Control Manager 

57 mil Minimum 
-2200 psi Minimum 

3800 psi Minimum 

13% Minimum 

600% Minimum 

A1 or A2 

Date 
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June 21, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer; Crest-Liners Resin Type: DHDA 5500 
Project: 

Order Number: 799*55 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black contetM &• ij • i tulaiui « cur item. Melt flow inaex was aetermined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. Moisture content was determined using an air 
circulating oven set at 100°C. The average test results are reported below. 

Resin Blend Number £040 G043 5044 

Melt Flow Index 0.48 0.47 0.47 
(g/10 min) 

Density 0.943 0.944 0.944 
( f l / cm)  

Carbon Black Content 2.41 3.36 < £.40 
(per uei 11) 

Moisture Content 0.04 0.03 0.04 
(percent) p 
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June 21, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners Resin Type: DHDA 5500 
Project: 

Order Number: 799-55 

The polyethylene resin referenced above was tested for melt flow Index, density, carbon 
black content and moisture content. Melt flow Index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. Moisture content was determined using an air 
circulating oven set at 100°C. The average test results are reported below. 

Resin Blend Number 

Moll Fluw Index 
(g/10 min) 

Density 
(g/cm) 

Carbon Black Content 
(percent) 

Moisture Content 
(percent) 

Jerie Allen 
Quality Control Manager 

0772 5172 5059 

U.52 • 0.59 0.54 

0.944 0.944 0.945 

2.21 2.30 2.48 

0.02 Q.03 0.03 
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June 21, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners 
Projooti 

Order Number: 799-55 

Resin Type: DHDA 5500 

The polyethylene realn referenced above was tested for melt flow index, density, carDon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603, Moisture content was determined using an air 
circulating oven set at 100"C. The average test results are reported below. 

Resin Blend Number 

Melt Flow Index 
(g/10 min) 

Density 
(9/cnr) 

Carbon Black Content 
(peroent) 

Moisture Content 
(percent) 

0774 

0.50 

0.944 

2.20 

0.02 

Jarre Allen 
Quality Control Manager 
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National Seal Company 

September 8, 1989 

Corporate Office 
1255 Monmouth Blvd. 
P.O. Box 1448 
Galesburg, IL 61402-1448 
800/323-3820 
309/343-3418 
FAX 309/343-1536 

Mr. Michael Snow 
Crest-Liners, Inc. 
P.O. Box 9382 
Salt Lake City, UT 84109 

Dear Mr. Snow, 

Please find enclosed the certifications for the 40 mil HDPE, shipped September 6, 1989, 
to Blanding, Utah (799-56) and the 60 mil HDPE, shipped September 8, 1989, to St. 
George, Utah (799-59). 

If you have any questions, please feel free to call. 

Very truly yours, 

NATIONAL SEAL COMPANY 

Jane Allen 
Quality Control Manager 

JA/ja 



September 8, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 

Project: Umetco Minerals 

Order Number: 799-56 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 4960 4959 0674 

Melt Flow Index 0.43 0.48 0.53 
(g/10 min) 

Density 0.945 0.945 0.945 
(g/cm3) 

Carbon Black Content 
(percent) 

2.28 2.32 2.14 

Jane Allen 
Quality Control Manager 



September 8, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 
Project: 

Order Number: 799-59 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 0837 0827 

Melt Flow Index 0.50 0.50 
(g/10 mill) 

(g/cm) 
Density 0.945 0.945 

Carbon Black Content 
(percent) 

2.23 2.29 

Jane Allen 
Quality Control Manager 



GEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners, Inc. 
Project: 

Order Number: 799-59 

Ship Date: September 8, 1989 
Number of Rolls Shipped: 9 

Nominal Thickness: 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 

Density 
Carbon Black Content 

Moisture Content 

1.0 Maximum 

0.94 Minimum 
2.0 to 3.0 

0.08% Maximum 

GEOMEMBRANE SPECIFICATIONS 
$ 

Thickness 57 mil Minimum 

Stress at Yield 

Stress at Break 

Strain at Yield 

Strain at Break 

2200 psi Minimum 

3800 psi Minimum 

13% Minimum 

600% Minimum 

A1 or A2 Carbon Black Dispersion 

Date 
Quality Control Manager 



September 8, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 9 
Project: Number of Rolls Tested: 5 

Order Number: 799-59 Nominal Thickness: 60 mil 

The geomembrane referenced above was tested for thickness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Roll Number 
Panel 1 

U6L-0837-H0508 
Panel 8 

U6L-0827-H2709 
Panel 6 

U6L-0827-H2711 
Thickness (mils) 61.6 61.1 61.2 

Stress at Yield (psi) MD 2480 2500 2480 
TD 2510 2540 2510 

Stress at Break (psi) MD 5010 4710 4900 

TD 5050 4870 4860 

Strain at Yield (percent) MD 17.1 16.8 17.9 

TD 15.9 16.4 16.6 

Strain at Break (percent) MD 926 883 905 

TD 966 955 958 

Carbon Black Dispersion A1 A1 A1 
Dimensional Stability MD 

OO o
 i -0.4 i p

 
oo

 

TD 0.0 0.0 0.0 

QjUbuJ 
Jane Allen 
Quality Control Manager 



September 8, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 
(Page 2) 

Panel 4 Panel 2 
Roll Number U6D0827-H2801 U6L-0827-H2803 

Thickness (mils) 60.9 60.6 

Stress at Yield (psi) MD 2480 2510 

TD 2600 2530 

Stress at Break (psi) MD 4670 4530 

TD 4870 4860 

Strain at Yield (percent) MD 17.6 17.2 

TD 16.0 16.1 

Strain at Break (percent) MD 871 845 

TD 944 936 

Carbon Black Dispersion A1 A1 

Dimensional Stability MD -0.8 -0.4 

TD 0.0 0.0 

Roll Number 

Thickness (mils) 

Stress at Yield (psi) MD 

TD 

Stress at Break (psi) MD 

TD 

Strain at Yield (percent) MD 

TD 

Strain at Break (percent) MD 

TD 
Carbon Black Dispersion 

Dimensional Stability MD 

TD 
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September 11* 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin type: DHDA 5500 
Project: Hecla Mining 
Order Number; 799-59 

ine polyethylene resin refacuwed above wes tested lot melt flow Ind**, ^^5 
black content and moisture content. Melt flow index 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Retin Blend Number 0838 0832 0827 

Melt Flow Index 
(g/10 min) 

0.49 0.50 0.50 

Density 
(g/«n) 

0.944 0.94S 0.945 

Carbon Black Content 2.21 2.26 2.29 
(pereem) 

AJL 

jane Aiien 
Quality Control Manager 
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September 11,1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 

Project: Hecle Mining 
Order Number: 799-59 

The polyethylene resin referenced above was tested tor melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
O 1238, Density was determined according to ASTM D1505, Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 5178 0837 

Melt Flow Index 0£6 0.50 
(g/10 min) 

0.944 0.945 

Carbon Black Content 
(percent) 

2.23 

Jane Allen 
Quality Control Manager 
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September 11,1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 
i 

Customer: Crest-Linen, Inc. Number of Rolls Shipped; 9 
Projects Hecla Mining Number of Rolls Tested: 
Order Number: 799-59 Nominal Thickness: 60 mil 

The geomembrane referenced above was tcstea for thickness, icusllv properties, wrkon 
black dispersion and dimensional stability. "Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grtp movement for 
strain determinations^ Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM P 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Panel 17 . Panel 12 Panel 13 
Roll Number U6L-0832-G2912 ' U6L-0837-H0507 U6L-0827-H2707 
Thickness (mils) 61.2 61.6 61.1 
Stress at Yield (psi) MD 2500 2480 2490 

TO 2490 2510 2570 
Stress at Break (psi) MD 4930 5010 4490 

TO 4830 5050 4650 
Strain at Yield (percent) MD 17.0 17.1 17.0 

TO 15.5 15.9 15.9 
Strain at Break (percent) MD 886 926 876 

TO 925 966 906 
Carbon Black Dispersion Al Al Al 

Dimensional Stability MD -0.8 -0.8 -0.4 
TO ao 0.0 0.0 

Jane Allen 
Quality Control Manager 
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GEOMEMBRANE CERTIFICATION 

Customer: Creit-Llners, Inc. Ship Date: September 8,1989 
Project: Heels Mining Number of Roil# Shipped: 9 
Order Number: 799*59 Nominal Thickness; 60 mil 

Wc hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below In the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 1.0 Maximum 
Density 0.94 Minimum 
CarbofTBlack Content 2.0 to 3.0 
Moisture Content 0.089b Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 57 mil Minimum 
Stress at Yield 22Q0 psi Minimum 
Stress at Break 3800"psi Minimum 
Strain at Yield 139fc Minimum 
Strain At Break. 6009b Minimum 
Carbuii BI«uA Dlapvuiuu A1 or A3 

Jl 
Jaitt /BUa • = • , . Date 
Quailty Control Manager 
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September 11, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Panel 10 
Roll Number U6L-0827-H2804 
Thickness (mils) 60.6 
Stress at Yield (psi) MD 2510 

TD 2S60 
Stress at Break (psi) MD 4550 

TD 4860 
Strain at Yield (percent) MD 17.2 

TD 16.1 
Strain at Break (percent) MD 845 

TD 936 
Carbon Black Dispersion A1 
Dimensional Stability MD •0.4 

TD 0.0 

Roll Number 
Thickness (mill) . . 

Stress at Yield (psi) MD 
TD 

Stress at Break (psl) MD 
TD 

Strain at Yield (percent) MD 
TD 

Strain at Break (percent) MD 
TD 

Carbon Black Dispersion 
Dimensional Stability MD 
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September IS, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Linen, Inc. Resin Type: DHDA 5500 
Project: Heda Mining 
Order Number: 799-59 

The polyethylene resin referenced above was tested for melt flow Index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. TTic average test results are reported below. 

Resin Blend Number 5190 0828 5448 

BMg"- Ml 0,49 wo 

0,944 0,945 0.SM5 

Carbon Black Content 234 2.36 -232 
(percent) 

Jane Allen 
Quality Control Manager 
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We hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
StanUmd 54 specifications for HDFE geomembrane. The tests listed below in the resin 
specifications nave boen performed on each batch of resin. The tests listed below in the 
geomembranc specifications have been performed at least every 10,000 pounds of 
geomembrane. 

GEOMEMBRANE CERTIFICATION 

Customer; Crest-Linen, Inc. 
SToject: Hecla Minlug 
Order Number: 799-59 

Ship Date: September 12, 1989 
Number of Rolls Shipped: 9 

Nominal Thickness: 60 mil 

RESIN SPECIFICATIONS 

Melt Flow Index 
Density 
Carbon Black Content 
Moisture Content 

1.0 Maximum 
0.94 Minimum 

2.0 to 3.0 
0.0896 Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 
Stress at Yield 
Stress at Break 
Strain at Yield 
Strain at Break 

57 mil Minimum 

2200 psi Minimum 

3800 pli Minimum 

Carbon Black Dispersion 

1396 Minimum 
60096 Minimum 

A1 or A2 

Date 
Quality Control Manager 
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September 15,1989 

GEOMSMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 9 
Project: Hecla Mining Number of Rolls Tested: 5 
Order Number: 799-59 Nominal Thickness: 60 mil 

The geomembrane referenced above was tested fbr thickness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness WU tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined aeeording to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Panel 27 / Panel 26 . 
S UCL-0020-I1002 

Panel 22 
Roll Number U6L-5448-I0802 

/ Panel 26 . 
S UCL-0020-I1002 U6L 5190 11004 

Thickness (mils) 6012 60.6 60.6 

Stress at Yield (psi) MD 2580 2610 2490 

TD 2670 2650 2530 

Stress at Break (psi) MD 4580 4550 4410 

TD 4630 5060 4870 

Strain at Yield (percent) MD 17.7 17.7 16.4 

TD 17.2 16.7 16.1 

Strain at Break (percent) MD 874 869 843 

TO 900 985 940 
Carbon Black Dispersion A1 A1 A1 
Dimensional Stability MD -1.1 -1.2 -0.8 Dimensional Stability 

TD +0.1 -0.4 0.0 

Jane Allen 
Quality Control Manager 
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September 15,1989 

QEOMEMBRANE CERTIFICATE OF ANALYSIS 

Panel 21 Panel 19 
Roll Number U6L-5190-11006 U6L-5190-11014 

Thickness (mill) 60.6 603 
Stress at Yield (psi) MD 2500 2450 

TO 2540 2S40 

Stress at Break (psi) MD 4720 4650 Stress at Break (psi) 
TO 4800 4630 

Strain at Yield (percent) MD 16.9 17.8 

TO 16.1 16.1 

Strain at Break (percent) MD 874 894 

TO 928 912 

Carbon Blade Dispersion A1 A1 

Dimensional Stability MD -0.4 •0.4 

TO. ; Q,Q. 0.0 

Roll Number 
Thickness (mils) 
Stress at Yield (pai) MD 

TO 

Stress at Break (pli) MD 
TO 

Strain at Yield (percent) MD 
TO 

j train at Break (percent) MD 
TO 

Carbon Black Dispersion < i I  
Dimensional Stability MD 

TO 
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National Seal Company 

Corporate Office 
1250 Monmouth Blvd. 
P O. Box 1448 
GttleaOurg, IL 61402-1448 
800/323-3820 
309/343-3418 

September 25, 1989 FAX 309/343-1536 

Mr. Michael Snow 
Crest-Liners, Inc. 
P.O.B. 9382 
Salt Lake City, UT 84109 

Dear Mr. Snow, 

Please find enclosed the certifications for the 60 mil HDPE, shipped September 22, 1989, 
to St. George, Utah (799-59). 

If you have any questions, please feci free to call. 

Very truly yours, 

NATIONAL SEAL COMPANY 

Jane Allen 
Quality Control Manager 

JA/ja 
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GEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners, Inc. Ship Date: September 22, 1989 
Project: Heda Mining Number of Rolls Shipped: 3 
Order Number: 799-59 Nominal Thickness: 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 
Shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 Specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The -tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 1.0 Maximum 
Density 0.94 Minimum 
Carbon Black Content 2.0 to 3.0 
Moisture Content 0.089b Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 
Stress at Yield 
Stress at Break 
Strain at Yield 
Strain at Break 
Carbon Black Dispersion 

Jane VUlon 
Quality Control Manager 

57 mil Minimum 
2200 pii Minimum 
3800 psi Minimum 

13% Minimum 
600% Minimum 

A1 or A2 

Date 
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September 25, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 
Project: Hecla Mining 
Order Number 79Q.59 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. MelFflow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The, average test Jesuits arc reported below. 

Resin Blend Number 0828 0836 0838 

Melt Flow Index 0.49 0.52 0.49 
(g/10 min) 

Density 
(g/cm*) 

0.945 0.944 0.944 

Carbon Black Content 
(percent) 

2.36 2.24 2.21 

Jane Allen 
Quality Control Manager 
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September 25, 1080 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 3 
Project: Hecla Mining Number of Rolls Tested: 1 

Order Number:- 799-59 Nominal Thickness: 60 mil 

The geomembrane referenced above was tested for thickness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was-determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Roll Number 

«* »H«. 
Panel 29 

U6L-0836-H0811 

Thickness (mils) 62.3 

Stress at Yield (psi) MD 2370 

TD 2650 

Stress at Break (psi) MD 4220 

TD 4730 

Strain at Yield (percent) MD 16.5 

TD 15.4 

Strain at Break (percent) MD 857 

TD 944 

Carbon Black Dispersion A1 

Dimensional Stability MD -0,6 

TD 0.2 

QA Quuj 
Jane Allen 
Quality Control Manager 
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GEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners, Inc. 

Project: Hecla Mining 
Order Number: 799-59 

Ship Date: September 22, 1989 
Number of Rolls Shipped: 3 

Nominal Thickness* 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane, The tests listed below in the resin 
specifications'have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 

Density 
Carbon Black Content 
Moisture Content 

1.0 Maximum 

0.94 Minimum 
2.0 to 3.0 

0.08% Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 

Stress at Yield 

Stress at Break 

Strain at Yield 

Strain at Break 

57 mil Minimum 

2200 psi Minimum 

3800 psi Minimum 

Carbon Black Dispersion 

13% Minimum 
600% Minimum 

Al or A2 

Date 
Quality Control Manager 



GEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners, Inc. 
Project: Hecla Mining 

Order Number: 799-59A 

Ship Date: October 30, 1989 

Number of Rolls Shipped: 1 

Nominal Thickness: 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 

Density 

Carbon Black Content 

Moisture Content 

1.0 Maximum 

0.94 Minimum 

2.0 to 3.0 

0.08% Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 

Stress at Yield 

Stress at Break 

Strain at Yield 

Strain at Break 

57 mil Minimum 

2200 psi Minimum 

3800 psi Minimum 

Carbon Black Dispersion 

13% Minimum 

600% Minimum 

A1 or A2 

Date 
Quality Control Manager 



October 31, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. 
Project: Hecla Mining 

Order Number: 799-59A 

Number of Rolls Shipped: 1 
Number of Rolls Tested: 1 

Nominal Thickness: 60 mil 

The geomembrane referenced above was tested for thickness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Roll Number U6L-5450-J1704 

Thickness (mils) 60.4 

Stress at Yield (psi) MD 2510 

Strain at Break (percent) MD 

TD 

Stress at Break (psi) MD 

Carbon Black Dispersion 

Dimensional Stability MD 

Strain at Yield (percent) MD 

TD 

TD 

TD 

TD 

2560 

4560 

4810 

17.5 

15.7 

848 

912 

A1 

-1.2 

0.0 

Jane Allen 
Quality Control Manager 
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October 31, 1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 

Project: Hecla Mining 
Order Number: 799-59A 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 5450 

Melt Flow Index 0.50 
(g/10 min) 

Density 0.945 
(g/cm ) 

Carbon Black Content 
(percent) 

2.28 

Jane Allen 
Quality Control Manager 



To: Mr. Gill Jaramillo 

From: Jane Allen 

Re: Hecla Mining 

Date: November 2, 1989 

The roll numbers you did not r«ct«u« t«ctc on from tho r.ama ror.in blondo uo othor 
rolls you racitvftd tact raportrj with th« ancaption of two of tho blonde. whioh nro roportod 
on the following page. 

Please be aware all National Seal UnerS arc first quality and 100% virgin resin. 

For Identification purposes I am sending a roll identification explanation code. 

JA/ja 
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November 2, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Ltners, Inc. Number of Rolls Tested: 2 
Project: Hecla Mining Nominal Thickness: 60 mil 

The geomerhbtahe referenced dboye was tested for ihifckness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM ru>663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Roll Number U6L-0838-H0603 U6T.-5178-H0906 

Thickness (mils) 60.5 60.9 
Stress at Yield, (psi) MD 2500 2510 

, . , • , . , . TD ' 2300 2370' 

Stress at Break (psi) MD 4930 4530 

TD 5040 4810. . 

Strain at Yield (percent) MD 17.4 17.1 

TD 15.2 16.5 

Strain at Break (percent) MD . 899 860 

TD 966 935 
• 

Carbon Black Dispersion A1 A1 

Dimensional Stability MD ,1.2 -0.4 

TD 0.2 0.0 

^̂ (jLUU+J 
Jane Allen 
Quality Control Manager 
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November 3,1989 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer. Crest-Liners, Inc. Resin Type: DHDA 5500 

Project: Heda Mining 
Order Number: 799-59 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 5526 

Melt Flow Index 0.46 
(g/10 min) 

Density 0.944 
(g/cm*) 

Carbon Black Content 
(percent) 

2.20 

Jane Allen 
Quality Control Manager 
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GEOMEMBRANE CERTIFICATION 

Customer: Crest-Liners, Inc. 
Project: Heda Mining 
Order Number: 799-59 

Ship Date: November 2 & 3, 1989 
Number of Rolls Shipped: 18 
Nominal Thickness: 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 
Density 
Carbon Black Content 
Moisture Content 

1.0 Maximum 
0.94 Minimum 

2.0 to 3.0 
0.0898 Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 58.2 mil Minimum 
2200 psi Minimum 
3800 psi Minimum 

Stress at Yield 
Stress at Break 
Strain at Yield 
Strain at Break 

1398 Minimum 
60098 Minimum 

A1 or A2 Carbon Black Dispersion 

Date 
Quality Control Manager 
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November 3, 1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 18 
Project: Hecla Mining Number of Rolls Tested: 9 
Order Number: 799-59 Nominal Thickness: 60 mil 

The gco membrane referenced above was tested for thickness, tensile properties, carbon 
black dispersion and dimensional stability. Thickness was tested according to ASTM D 
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for 
strain determinations. Carbon blade dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
100°C for one hour. The average test results are reported below. 

Roll Number U6L.5526-J3106 U6L-5526-J3104 U6L-5525-J3001 
Thickness (mils) 61.0 61.7 61.5 
Stress at Yield (psi) MD 2390 2430 2430 

TD 2440 2490 2540 
Stress at Break (psi) MD 4680 4650 4630 

TD 4640 4760 4800 
Strain at Yield (percent) MD 17.4 18.1 17.6 

TD 16.1 17.5 16.8 
Strain at Break (percent) MD 886 900 905 

TD 925 944 963 
Carbon Black Dispersion A1 A1 A1 
Dimensional Stability MD -0.8 -0.8 -0.5 

TD -0.2 0.0 0.2 

Quality Control Manager 
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November 3,1989 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 
(P««e2) 

Roll Number 
Thickness (mils) 
Stress at Yield (psi) 

Stress at Break (psi) 

Strain at Yield (percent) 

Strain at Break (percent) 

Carbon Black Dispersion 
Dimensional Stability 

MD 
TD 
MD 
TD 
MD 
TD 
MD 
TD 

MD 
TD 

U6L-5526-J30Q5 
603 
2420 
2530 
4660 
4910 
193 
173 
868 
947 
A1 
•0.8 
0.0 

U6L-5526J3007 
60.8 
2400 
2480 
4440 
4790 
19.7 
17.8 
825 
936 
A1 

*0.8 

03 

U6L-5526-J3011 
. 60.4 

2440 
2500 
4600 
4800 
18.9 
17.4 
863 
936 
A1 
•0.8 
•03 

Roll Number 
Thickness (mill) 
Stress at Yield (psi) 

Stress at Break (psi) 

Strain at Yield (percent) 

Strain at Break (percent) 

Carbon Black Dispersion 
Dimensional Stability 

MD 
TD 
MD 
TD 
MD 
TD 
MD 
TD 

U6L-5526-J3102 
613 
2510 
2530 
4660 
4880 
183 
16.8 

MD 
TD 

90S 
977 
A1 
-0.8 
-0.1 

U6L-5526-J3017 
61.0 
2470 
2540 
4810 
4710 
17.7 
16.7 
934 
960 
A1 
-03 
4)3 

U6L-5526-J3013 
603 
2430 
2540 
4660 
4860 
193 
16.9 
871 
956 
A1 
-13 
•03 
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GEOMEMBRANE CERTIFICATION 

Cuitomer: Crest-liners, Inc. 
Project: Hecla Mining 
Order Number: 799-59 

Ship Date: 
Number of Rolls Shipped: 5 
Nominal Thickness: 60 mil 

We hereby certify thai the resin and polyethylene geomembrane for the above identified 
shipment, meets or exceeds National-Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 
Density 
Carbon Black Content 
Moisture Content 

1.0 Maximum 
0.94 Minimum 

2.0 to 3,0 
0.08% Maximum 

GEOMEMBRANE SPECIFICATIONS 

thickness 
Stress at Yield 

Stress at Break 

Strain at Yield 
Strain at Break ; 
Carbon Black Dispersion 

Jane Alien 
Quality Control Manager 

58.2 mil Minimum 
2200 psi Minimum 
3800 psi Minimum 

1396 Minimum 
600% Minimum 

A1 or A2 

Date 
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January 9,1990 

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500 

Project: Heda Mining 
Order Number: 799-S9 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and moisture content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1603. The average test results are reported below. 

Resin Blend Number 5521 0804 

Melt Flow Index 0.46 0,56 
(g/10 min) 

Density 
tf/cm*) 

0.943 0.944 ' 

2.37 Carbon Black Content 2.09 2.37 
(percent) 

J Mitt Allen 
Quality Control Manager 

I I I 

* I I I I T T I I I I 
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January 9, 1990 

GEOMEMBRANE CERTIFICATE OF ANALYSTS 

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 5 
Project: Hecla Mining Number of Rolls Tested: 3 
Order Number: 799-59 Nominal Thickness: 60 mil 

The lefviCuvvd above was tested lw tiWiisMj te*oMe p«>pe»tiee,  carbon 
black dispersion and dimensional stabil i ty.  Thickness was tested according to ASTM D 
1593, paragraph 9.1,3.  Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell  specimen, a strain rate of two inches per minute "and grip movement for 
strain Hpterminntinns f larhnn black dispersion sHdea were prepared according to ASTM 
D 3015 and rated according to the ASTM n 7661 classification chart  when viewed under 
100X-magnification.  Dimensional stabil i ty was determined according to ASTM D 1204 at  
100°C for one hour.  The average test  results  are reported below. 

c.w-3 .  *3** 
Roll Number IJ6L-5521»I2312^ U6LP5521-1231? U6L-0804-G1409 

Thickness (mils) 60.4 60.2 61.1 

Stress at Yield (pal) MD 2580 2520 2330 

TD 2640 2640 2380 

STRESS AT BREAK (PSI) MD 4860 4510 4880 

TD 4850 4470 4650 

Strain at Yield (percent) MD 17.8 17.1 17.4 

TD 16.9 16.8 16.6 

Strain at Break (percent) MD 884 841 920 

TD 947 892 894 

Carbon Black Dispersion A1 A1 A1 

Dimensional Stability MD •12 -1.2 -0.9 

TD -0.2 .0.2 0.2 

Quality Control Manager 

CM 
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GEOMEMBRANE CERTIFICATION 

Customer; Crest-Liners, Inc. 
Project; Hecla Mining 
Order Number: 

Ship Date: 
Number of Roils Shipped: 2 

Nominal Thickness; 60 mil 

We hereby certify that the resin and polyethylene geomembrane for the above Identified 
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF 
Standard 54 specifications for HDPE gcomcmbranc. The tests listed below in the resin 
specifications have been performed on each batch of resin. The tests listed below in the 
geomembrane specifications have been performed at least every 10,000 pounds of 
geomembrane. 

RESIN SPECIFICATIONS 

Melt Flow Index 
Density 
Carbon Black Content 
Moisture Content 

1.0 Maximum 
0.94 Minimum 

2.0 to 3.0 
0.08% Maximum 

GEOMEMBRANE SPECIFICATIONS 

Thickness 

Stress at Yield 
Stress at Break 
Strain at Yield 
Strain at Break 

Carbon Black Dispersion 

58.2 mil Minimum 
/ 

2200 psi Minimum 
3800 psi Minimum 

I 
13% Minimum 

600% Minimum 
A1 or A2 
\ 

Jane Allen Date 
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January 25.1990 

GEOMEMBRANE CERTIFICATE OF ANALYSIS 

Customer', Crest-Liners, Inc. Number of Rolls Shipped; 2 
Project: Hecla Mining Number of Rolls Tested: 2 
Order Number: Nominal Thickness: 60 mil 

The geomembrane referenced above was tested for thickness, tensile propertied, M^'bon 
black dispersion and dimensional stability, Thickness wus tested according to ASTM n 
1593, paragraph 9,1.3, Tensile properties were tested according to ASTM D 638 using a 
type IV dumbbell specimen, a strain r»t« wf ue inahen per minute and grip movement for 
strain determinations. Carbon black dispersion slides were prepared according to ASTM 
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under 
100X magnification. Dimensional stability was determined according to ASTM D 1204 at 
10Q°C for one hour. The average test results are reported below. 

Roll Number U6L-5136-D2711 U6L-5133-D2905 
Thickness (mils) 593 62.0 
Stress at Yield (psi) MD 2450 2270 

TD 2590 2400 

Stress at Break (psi) MD 4580 4480 

TD 4770 4790 
Strain at Yield (pereent) MD 16.7 16.3 

TD 16.9 15.6 
Strain Qt-Hreak (percent) MD 709 840 

ID 967 980 
Carbon Black Dispersion A1 A1 
Dimensional Stability MD -0.2 -0.4 

TD . 0.0 0.2 

J ane Allen 
o.iothu Control  Manager 
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POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS 

Customer: Crest-Liners, Inc. Resin Type: DHDA5500 

Project: Heel* Mining 
Order Number: 

The polyethylene resin referenced above was tested for melt flow index, density, carbon 
black content and molstuTe content. Melt flow index was determined according to ASTM 
D 1238. Density was determined according to ASTM D 1505. Carbon black content was 
determined according to ASTM D 1fi03. The average test results arc reported below, 

Resin Blend Number 5133 313*5 

Melt Flow Index 0.49 0.51 
(g/10 min) 

Density 0.944 0.944 
(g/cnr) 

Carbon Black Content 
(percent)  

130 2.30 

Jane Allen 
Quality Control Manager 
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Precision Laboratories 

December 6, 1989 

Mr. Mike Hlinko 
STEFFEN, ROBERTSON, KIRSTEN 
3232 South Vance St., Suite 210 
Lakewood, CO 80227 

Dear Mr. Hlinko: 

Thank you for consulting Precision Laboratories for your material testing needs. 

Enclosed please find the laboratory report for the testing of the one (1) roll of HDPE 
Rod received December 4, 1989. 

If you have any questions or if I may be of further service, please do not hesitate to 
call. 

Sincerely, 

PRECISION LABORATORIES 

Abraham fc.ader 
Laboratory Supervisor 

Enclosure 

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357 



TABLE 3. CARBON CONTENT (PERCENT) 
HDPE Rod 

HECLA Mine Site/APEX Project # 22201 
For: STEFFEN, ROBERTSON, KIRSTEN 

(F recision Reference: 890687) 

NO ID Precision C#09364 

2.31 
2.37 

Avg: 
SD: 

2.34 
0.04 



TABLE 1. MATERIAL PROPERTY SUMMARY 
HDPE Rod 

HECLA Mine Site/APEX Project # 22201 
For: STEFFEN, ROBERTSON, KIRSTEN 

(F reciaion Reference: 890687) 

PROPERTY NO ID 
C#09364 

Melt Flow Index 0.4628 
(grams/10 min) 

Carbon Black Content 
(percent) 

2.34 



TABLE 2. MELT FLOW INDEX (GRAMS/10 MIN) 
HDPE Rod 

HECLA Mine Site/APEX Project # 22201 
For: STEFFEN, ROBERTSON, KIRSTEN 

(Precision Reference: 890687) 

NO ID Precision C#09364 

0.4655 
0.4588 
0.4642 

Avg: 
SD: 

0.4628 
0.0036 



Precision Laboratories 

January 29, 1990 

VERIFICATION OF MATERIAL PROPERTIES 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22301 Precision Reference: 900009) 

INTRODUCTION 

Precision Laboratories performed physical testing on two (2) high density polyethylene 
liner samples for STEFFEN ROBERTSON AND KIRSTEN of Lakewood, CO. The 
samples were delivered to the laboratory on January 18, 1990 by Federal Express and 
were identified as follows: 

TEST PROCEDURES 

The samples were tested for thickness, tensile properties, density, and carbon black 
content. The thickness of the liner sample was determined in accordance with ASTM 
D1593, paragraph 9.1.3. Tensile property determinations were made in accordance with 
ASTM D638 using a type IV specimen and a strain rate of 2 inches per minute. 
Density was determined in accordance with ASTM D1S03. Carbon black content was 
determined in accordance with ASTM D1603. 

TEST RESULTS 

The test results are summarized on Table 1. Individual test results are reported on 
Tables 2 through 5. The units in which the data are reported are included on the 
tables. 

PRECISION LABORATORIES 

Chandrika D. Patel 
Quality Assurance 

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357 

Sample #3002 
Sample #3004 

Precision C#09604 
Precision C#09605 



TABLE 1. MATERIAL PROPERTY SUMMARY 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900000) 

PROPERTY Sample #3002 
C*096Q4 

Sample #3004 
C#09605 

Thickness 
(mils) 

63.5 61,7 

Tensile Properties: 

Stress at Yield 
(PPi) 

MD 

TD 

172 

167 

164 

166 

Stress at Break 
(PPi) 

MD 

TD 

273 

275 

285 

289 

Elongation at Yield 
(percent) 

MD 

TD 

16.2 

18.2 

17.0 

17.2 

Elongation at Break 
(percent) 

MD 

TD 

838 

802 

875 

941 

Density 
(grams/cm3) 

0.9414 0.9413 

Carbon Black Content 
(percent) 

2.17 2.50 

Precision Laboratories 



TABLE 2. INDIVIDUAL TENSILE PROPERTIES 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900009) 

Sample #3002 Precision C#09604 

MACHINE DIRECTION 

Stress at Stress at Elongation at Elongation at 
Yield Break Yield Break 
(ppi) (Ppi) (%> (%) 

165 225 17.2 640 
176 303 16.8 965 
169 258 15.3 734 
175 303 14.7 967 
174 277 16.9 885 

172 273 16.2 838 
5 33 i.i 146 

TRANSVERSE DIRECTION 

Stress at Stress at Elongation at Elongation at 
Yield Break Yield Break 
(PPi) (PPi) (%) (%) 

163 299 19.2 894 
166 271 17.7 787 
166 278 19.2 807 
168 257 18.5 740 
172 272 16.2 782 

167 275 18.2 802 
3 15 1.3 57 

TABLE 2. Page 1. 

P • Precision Laboratories 



TABLE 2. (CON'T) INDIVIDUAL TENSILE PROPERTIES 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #28201 Precision Reference: 900009) 

Sample #3004 Precision C#09605 

MACHINE DIRECTION 

Stress at Stress at Elongation at Elongation 
Yield Break Yield Break 
(PPi) (ppi) (%) (%) 

165 272 15.3 846 
166 277 15.1 852 
159 294 18.5 900 
168 282 16.9 861 
164 298 19.2 916 

164 285 17.0 875 
3 11 1.8 31 

TRANSVERSE DIRECTION 

Stress at 
Yield 
(ppi)  

173 
168 
160 
164 
165 

Avg: 166 
SD: 5 

Stress at 
Break 
(PP») 

292 
293 
267 
287 
305 

289 
14 

Elongation at 
Yield 

(%) 

15.6 
16.9 
19.2 
17.0 
17.4 

17.2 
1.3 

Elongation at 
Break 

(%) 

930 
959 
882 
930 

1004 

941 
45 

TABLE 2. Page 2. 

Precision Laboratories 



TABLE 3. THICKNESS (MILS) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #23201 Precision Reference: 900009) 

Sample #3002 Precision C#09604 

63.2 
64.0 
63.5 
63.3 
63.8 
62.8 
63.5 
63.5 
63.3 
63.9 

Sample #3004 Precision C#09605 

61.0 
61.3 
61.2 
61.9 
61.7 
61.9 
61.6 
61.6 
61.7 
63.0 

Avg: 
SD: 

63.5 
0.4 

Avg: 
SD: 

61.7 
0.6 

Precision Laboratories 



TABLE 4. DENSITY (GMS/CM3) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900009) 

Sample #3002 Precision C#09604 

0.9411 
0.9416 
0.9416 

Avg: 
SD: 

0.9414 
0.0003 

Sample #3004 Precision C#09605 

0.9411 
0.9416 
0.9411 

Avg: 
SD: 

0.9413 
0.0003 

Precision Laboratories 



TABLE 5. CARBON BLACK CONTENT(PERCENT) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #23301 Precision Reference: 000009) 

Sample #3002 Precision C#09604 

2.17 
2.17 

Avg: 
SD: 

2.17 
0.00 

Sample #3004 Precision C#09605 

2.83 
2.17 

Avg: 
SD: 

2.50 
0.47 

Precision Laboratories 



Precision Laboratories 

January 29, 1990 

VERIFICATION OF MATERIAL PROPERTIES 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Ap«x Unit 

(Project #22201 Preciaion Reference: 900016) 

INTRODUCTION 

Precision Laboratories performed physical testing on one (1) high density polyethylene 
liner sample for STEFFEN ROBERTSON AND KIRSTEN of Lakewood, CO. The 
sample was delivered to the laboratory on January 25, 1990 by UPS and was identified 
as follows: 

TEST PROCEDURES 

The samples were tested for thickness, tensile properties, density, and carbon black 
content. The thickness of the liner sample was determined in accordance with ASTM 
D1593, paragraph 9.1.3. Tensile property determinations were made in accordance with 
ASTM D638 using a type IV specimen and a strain rate of 2 inches per minute. 
Density was determined in accordance with ASTM D1505. Carbon black content was 
determined in accordance with ASTM D1603. 

TEST RESULTS 

The test results are summarized on Table 1. Individual test results are reported on 
Tables 2 through 5. The units in which the data are reported are included on the 
tables. 

PRECISION LABORATORIES 

Chandrika D. Patel 
Quality Assurance 

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357 

Sample #1409 Precision C#09622 



TABLE 1. MATERIAL PROPERTY SUMMARY 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900016) 

PROPERTY Sample #1409 
C#09622 

Thickness 63.0 
(mils) 

Tensile Properties: 

Stress at Yield MD 171 
(PPi) 

TD 170 

Stress at Break MD 292 
(PPi) 

TD 275 

Elongation at Yield MD 17.6 
(percent) 

TD 16.5 

Elongation at Break MD 887 
(percent) 

TD 890 

Density 0.9478 
(grams/cm3) 

Carbon Black Content 2.50 
(percent) 

Precision Laboratories 



TABLE 2. INDIVIDUAL TENSILE PROPERTIES 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND K.IRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900016) 

Sample #1409 Precision C#09622 

MACHINE DIRECTION 

Stress at Stress at Elongation at Elongation 
Yield Break Yield Break 
(PPi) (PP») (%) (%) 

169 285 16.9 862 
169 299 15.1 900 
172 289 19.2 872 
172 287 19.2 872 
172 300 17.7 927 

171 292 17.6 887 
2 7 1.7 27 

TRANSVERSE DIRECTION 

Stress at Stress at Elongation at Elongation at 
Yield Break Yield Break 
(ppi) (ppi) (%) (%) 

170 279 16.1 910 
173 262 16.9 854 
171 261 17.7 837 
166 292 14.8 945 
172 283 16.9 904 

Avg: 170 275 16.5 890 
SD: 3 14 1,1 44 

Precision Laboratories 



TABLE 3. THICKNESS (MILS) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900016) 

Sample #1409 Precision C#09622 

62.9 
63.0 
63.0 
63.1 
63.2 
62.8 
62.9 
63.3 
63.0 
63.1 

Avg: 
SD: 

63.0 
0.1 

P Precision Laboratories 



TABLE 4. DENSITY (GMS/CM3) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900016) 

Sample #1409 Precision C#09622 

0.9481 
0.9476 
0.9476 

Avg: 
SD: 

0.9478 
0.0003 

Precision Laboratories 



TABLE 5. CARBON BLACK CONTENT(PERCENT) 
High Density Polyethylene Liner 

For: STEFFEN ROBERTSON AND KIRSTEN 
HECLA Mining Company Apex Unit 

(Project #22201 Precision Reference: 900016) 

Sample #1409 Precision C#09622 

2.49 
2.51 

Avg: 
SD: 

2.50 
0.01 

Precision Laboratories 



APPENDIX E 
DESTRUCTIVE TEST RESULTS 

POND 3-A AND 1-A/l-B 
LINERS 



TABLE B.l 

DESTRUCIVE SAMPLES PRIMARY LINER 
POND 3-A 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (DIF) 

1-p 2-E 24'  from anchor trench P 
2-P 5-E 14'  from anchor trench P 
3-P 8-E 56'  from anchor trench P 
4-P 13 -  E 86'  from anchor trench P 
5-P 18-E 59'  from anchor trench P 
6-P 22-E 36'  from anchor trench P 
7-P 27-W 21'  from anchor trench P 
8-P 23-W 47'  from anchor trench P 
9-P 19-W 86'  from anchor trench P 

10-P 15-W 125'  from anchor trench P 
11-P 11-W 15'  from anchor trench P 
12 -  P 7-W 44'  from anchor trench P 
13-P 22-W 96'  from anchor trench F 
14- P 18-W 61'  from anchor trench P 
15 -  P -W 20'  from anchor trench P 
16-P 10-W 87'  from anchor trench P 
17 -  P 4-W 57'  from anchor trench P 
18-P 2-S 38'  from anchor trench P 
19-P 10-S 82'  from anchor trench P 
20-P Common Seam at  8 '  south of f ield seams, P 

Pond Center Line 3-W and 3-E 
21-P 29-E 23'  from anchor trench P 
22-P 32 -  E 61'  from anchor trench P 
23-P 33-W 104'  from anchor trench P 
24-P 19-W 100'  from anchor trench P 
25-P 33-W 50'  from anchor trench P 
25 -P 9-N 21'  from anchor trench P 
27-P 68-E 104'  from anchor trench P 
28-P 65-E 67'  from anchor trench P 
29-P 62-E 54'  from anchor trench P 
30-P 58-E 42'  from anchor trench P 
31-P 66-W 35'  from anchor trench P 
32-P 62-W 99'  from anchor trench P 
33-P 42-E 99'  from anchor trench P 
34-P 46-E 64'  from anchor trench P 
35-P 49-E 107'  from anchor trench P 
36-P 52-E 84'  from anchor trench F 
37-P 55A-E 53'  from anchor trench P 
38-P 36-W 77'  from anchor trench P 
39-P 41-W 35'  from anchor trench P 
40-P 44-W 5 '  from anchor trench P 
41 -  P 59-W 78'  from anchor trench P 
42-P 50-W 87'  from anchor trench P 



Table B.l  
Page Two 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (DIF1 

43-P 53-W 121'  from anchor trench P 
44-P 55A-W ,  34'  from anchor trench P 
45-P Common Seam at  6 '  north of FS/56 B-W P 

Center Line 
56 B-W and 57 A-E 

RESAMPLE PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (DIF1 

9-P 19-W 86'  from anchor trench * 
13-P-A 22-W 86'  from anchor trench P 
13-P-B 22-W 106'  from anchor trench P 

Remarks:  *A11 seams produced by this hotshoe were tested and found deficient 
on this date.  Seams 5-W, 9-W, 10-W, 11-W, 12-W, 13-W, 14-W and 15-W through 24-
W were sampled. Seams 16-W, 18-W, 19-W, 21-W and 22-W failed.  All  seams produced 
on this date were removed, panels were shifted and realigned then rewelded. All  
seams were retested and found to be within specification l imits.  



TABLE B.2 

DESTRUCTIVE SAMPLES SECONDARY LINER 
POND 3-A 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (DIFI 

1 15-E F 
2 5-W P 
3 22-E P 
4 29-E F 
5 37-E 20'  west  of anchor trench F 
6 44-E 10'  west of anchor trench F 
7 13-W 25'  west of anchor trench F 
8 52-E P 
9 59-E P 

10 66-E P 
11 18-W F 
12 26-W P 
13 33-W P 
14 41-W P 
15 49-W P 
16 57-W P 
18 8-N P 
19 9-S P 
20 24-S 10'  north of anchor trench F 
21 3-B P 
22 3-B P 
23 4-B P 
24 4-B P 
25 5-B P 
26 5-B P 
27 6-B P 
28 6-B P 
29 7-B P 
30 7-B P 
31 8-B P 
32 8-B P 
33 9-B P 
34 9-B F 
35 10-B P 
36 11-B P 
37 12-B P 
38 13-B P 
39 13-B P 
40 17-N P 



Table B.2 
Page Two 

RETESTS 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION IDIFl 

1-C 15-E 10'  west of orig.  test  P 
4-B 29-E 10'  east  of orig.  test  P 
4-C 29-E 10'  west of orig.  test  P 
5-A 37-E 10'  east  of orig.  test  P 
5-B 37 -  E 20'  east  of orig.  test  

at  anchor trench 
P 

5-C 37-E 10'  west of orig.  test  F 
5-CC 35-E 10'  west of anchor trench P 
6-A 44-E At anchor trench P 
6-C 44-E 10'  west of orig.  test  F 
6-CC 44-E 20'  west  of orig.  test  F 
6-CCC 44-E Seam was tr immed, no sample 

possible 
-

6-CCCC 42-E 10'  west of anchor trench F 
6-CCCCC 42-E 20'  west  of anchor trench F 
6-CCCCCC 42-E 30'  west of anchor trench P 
7-A 13-W 20'  west  of orig.  test  P 
7-B 13-W 10'  west of orig.  test  F 
7-C 13-W 10'  east  of orig.  test  F 
7-CC 11-W 10'  east  of anchor trench F 
7-CCC 11-W 20'  east  of anchor trench F 
7-CCCC 11-W 30'  east  of anchor trench F 
7-CCCCC 9-W 10'  east  of anchor trench F 

NOTE: All  seams from 9-W through 13-W were removed and reseamed. 
11 -A 18-W 10'  west of anchor trench P 
11-C 18-W 10'  east  of orig.  test  P 
20-A 24-S At anchor trench P 
20-C 24-S 10'  north of orig.  test  P 
34-B 9-B 10'  north of orig.  test  P 
34-C 9-B 10'  south of orig.  test  P 



TABLE B.3 

DESTRUCTIVE SAMPLES PRIMARY LINER 
POND 1A/IB 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (OIF) 

1 4-E 10'  west of anchor trench P 
2 8-E 92'  east  of E/W seam P 
3 11-E 74'  east  of E/W seam P 
4 15-E 19'  east  of E/W seam P 
5 19-E 29'  east  of E/W seam P 
6 3-W 69'  west of E/W seam P 
7 8-W 36'  west of E/W seam P 
8 13-W 60'  west of E/W seam P 
9 19-W 48'  west of E/W seam P 

10 5-N/W 8 '  S/W of 3-NW & 5 NW seams P 
11 15-W/15-E 6 '  north of seam 15-W P 
12 8-S 15'  south of 8-S & 1-W seam P 
13 2-S/E 25'  S/E of 2-S/E & 1-S/E P 
14 24-W 44'  west of seam 24-W & 2-E P 
15 8-N 8 '  north of 8-N & 26-W seam P 
16 24-E 35'  east  of E/W seam P 
17 15-N 17'  south of anchor trench P 



TABLE B.3 

DESTRUCTIVE SAMPLES SECONDARY LINER 
POND 1A/1B 

PASS/FAIL 
SAMPLE NO. SEAM NO. LOCATION (Din 

1 5^E 58'  east  of E/W seam P 
2 '  10-E 102'  east  of E/W seam P 
3 14-E 63'  east  of E/W seam P 
4 19-E 86'  east  of E/W seam P 
5 24-E 70'  east  of E/W seam P 
6 3-W 14'  west of E/W seam P 
7 10-W 2 '  west of E/W seam P 
8 15-W 19'  west of E/W seam P 
9 19-W 38'  west of E/W seam P 

10 6-S 1.5'  south of 1-W & 6-S seam P 
11 3-S/E 18'  S/E of 1-E & 3-S/E seam P 
12 5-S --  P 



STEFFEN ROBERTSON a KIRSTEN 
H e e l  a  M i n i n g  C o ,  P r o j e c t  N o .  2 2 2 0 1  

FEATURE A p e x  U n i t  

OATE OF SUMMARY 9 - 2 8 - 8 9  

PAGE 1 OF 1 

TO 1 1 - 2 - 8 9  

SUMMARY OF FIELD TEST ON COMPACTEO FILL 

OATE 
TEST 
NO. LOCATION 

DEPTH 
ELEV. 

PROCTOR FIELD TE8T RESULTS LAB RESULTS TYPE OF TEST PA88 
or 

FAIL 

RE-
TEST # 

% COMP 
REOD. 

ACTUAL 

% COMP OATE 
TEST 
NO. LOCATION 

DEPTH 
ELEV. •AMPLE NO. W X D X F.M.C. M.D.X O.M.C. N 8 

PA88 
or 

FAIL 

RE-
TEST # 

% COMP 
REOD. 

ACTUAL 

% COMP 

9 - 2  8 -
8 9  

1  
P o n d  3 - A  
N / E  Q u a d r a n t  
n f  f 1 n n r  

S u b -
q r  a d e  

D e n s i t y  # 1  
G r a d .  # 6  

1 4 7 . 1  1 3 8 . 5  6 . 2  1 4 1 . 8  5 . 8  X  P  - - 9 0  9 8  %  

9 - 2  8 -
8 9  

2  
P o n d  3 - A  
N / W  Q u a d r a n t  
o f  f l o o r  

S u b -
a r a d e  

D e n s i t y  # 2  
G r a d .  # 7  

1 3 9 . 7  1 3 4 . 5  3 . 9  1 4 1 . 8  5 . 8  X  P  - - 9 0  9  5 %  

9 - 2 8 -
8  9  

3  
P o n d  3 - A  
S / E  Q u a d r a n t  
o f  f l o o r  

S u b -
a r a d e  

D e n s i t y  # 3  
G r a d .  # 8  

1 3 7 . 0  1 2 8 . 0  7 . 0  1 4 1 . 8  5 . 8  X  P  - - 9 0  9 0 %  

9 - 2  8 -
8.9 

4  
P o n d  3 - A  
S / W  Q u a d r a n t  
o f  f l o o r  

S u b -
a r a d e  

D e n s i t y  # 4  
G r a d .  # 9  

1 . 4 9 . 9  1 4 2 . 9  4 . 9  1 4 1 . 8  5 . 8  X  P  - - 9 0  1 0 0 %  

1 1 - 2 -
8 9  

6  
P o n d  1  A - B  
1 5 0 1  f r o m  
5 t h  £  5 0 '  

S u b -
a  r  a  d  e  

D e n s i t y  # 6  
G r a d .  # 1 1  

1 4 4 . 2  1 3  6 . 9  5 . 3  1 4 1 . 8  5 . 8  X  P - - 9 0  9 6 %  

f r o m  E a s t  
S l o p e  T o e  

1 1 - 2 -
R 9  

7  

P o n d  1  A - B  

2 0 '  f r o m  

W e s t  E  4  0 1  

S u b -
a r  a  d  e  

D e n s i t y  # 7  
G r a d .  # 1 2  

1 3 5 . 4  1 2 8 . 8  5 . 1  1 4 1 . 8  5 . 8  X  P  - - 9 0  9 5 %  

f r o m  N o r t h  
S l o p e  T o e  

REMARKS. 
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7.0 HOPE PIPE 

7.1 Scooe 

Items of work shall  include,  but not be l imited to,  furnishing 
and placing pipe and protective covering in the immediate vicinity 
of the pipe within the leak detection sump. 

7.2 Excavation 

Excavation for HDPE pipe shall  be l imited to the leak detection 
r iser pipe in the pond. The excavation shall  be to the l ines and 
grades shown on the Drawings.  

7.3 Materials 

The HDPE pipe shall  be eight-inch diameter as shown on the 
Drawings.  

7.4 Installat ion 

All  HDPE pipes shall  be installed in accordance to the l ines 
and grades on the Drawings and to the manufacturer 's  Specifications.  

The top section of pipe shall  be anchored to the top synthetic l iner 
with an HDPE l iner boot and water-proof clamp. The top of the pipe 
shall  extend a minimum of one-ft  above the l iner crest .  

7.5 Perforated Pioe 

Perforated pipe within the leak detection sump shall  have a 

maximum size opening of 1/8 inch. Perforation will  be placed into 
the pea gravel in the sump. 
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TABLE 1. SEAM TEST 
High Density Polyethylene Seam Sample 

For. STEFFEN, ROBERTSON, K.IRSTEN 
HECLA MINE SITE/APEX PROJECT # 22201 

(Precision Reference: 890686) 

WEDGE WELD Precision C»09362 

TABLE 2. SEAM TEST 
High Density Polyethylene Seam Sample 

For: STEFFEN, ROBERTSON, KIRSTEN 
HECLA MINE SITE/APEX PROJECT # 22201 

(Precision Reference: 890686) 

EXTRUSION WELD Precision C»09363 

PEEL ADHESION 
LBS/IN. WIDTH DESCRIPTION OF FAILURE 

AVE: 
SD: 

69 
M. 
78 
13 

Cohesive Peel, Tunnel at edge 
Film Tearing Bond 

PEEL ADHESION 
LBS/IN. WIDTH DESCRIPTION OF FAILURE 

80 
2& 
85 

7 

Slight Peel at T, Tunnel at edge 
Slight Peel at T, Tunnel at edge 

AVE: 
SD: 

Precision Laboratories 
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1.0 INTRODUCTION 

1.1 General  

The Technical  Specifications presented herein are for the work 
in modifying and the construction of exist ing and new ponds at  Hecla 
Mining Company's Apex Project  near St .  George,  Utah.  These 
Specifications shall  be used in conjunction with the construction 
Drawings.  The ponds shall  be constructed to the l ines and dimensions 
shown on the Drawings and comply with these Specifications.  Lining 

of the ponds will  include the placement of a leak detection system 
and associated sump between synthetic l iner material .  

All  earthwork shall  be performed to leave a f inished grade and 

surface for l iner placement as defined by these Specifications.  

Once the earthwork has been approved by the Engineer,  the 

Contractor shall  place 60 -  mi 1 HOPE into the sump and any area 
requiring placement of l iner.  Welds must be made so that  proper 
test ing can be accomplished. Any t ightly spaced welds will  be spark 
tested by the Contractor 's  quali ty control  (QC) technician.  

When the sump l iner has been approved, the Contractor will  
place an eight-inch HDPE monitor pipe within the sump and the sump 

f i l led with pea gravel.  The monitor pipe shall  be si tuated on top 

of the HDPE primary layer.  Straps made of HDPE material  will  be 

welded to the bottom l iner at  f ive-ft  intervals along the pipe.  

Placement of Geo.net and 60-mil  secondary l iner shall  then be 

performed in accordance to these Specifications.  Field seam testing 
and f inal  installat ion quali ty will  be observed by the Engineer prior 

to approval of the work. 



1.2 Inspection of Work 

Unless otherwise specified,  full- t ime inspection of al l  
construction activit ies defined by the Specification will  be provided 
by the Owner.  The Owner 's  inspection of al l  work shall  be performed 
under the supervision and control  of the Engineer or his designated 
representative while such work is  in progress.  Said inspections are 
for the convenience,  satisfaction,  and benefit  of the Owner in 

determining that  the work is  performed in str ict  accordance with 
these Specifications.  I t  shall  be the Contractor 's  sole 
responsibil i ty to provide al l  required materials (both natural  and 

manufactured) and to perform all  work in conformance with the 
Specifications.  The Owner 's  inspections and approvals shall  not 
rel ieve the Contractor of responsibil i ty for the acceptabil i ty of 

the finished work or portions thereof.  All  work performed by the 
Contractor shall  be subject  to final  approval by the Owner and the 
Engineer,  but the detailed manner and method of doing the work shall  
be under the control  of the Contractor.  

The Engineer and his representative^) shall  at  al l  t imes have 
access to the work whenever i t  is  in preparation or progress.  The 
Contractor shall  fully cooperate with the Engineer by providing 
proper facil i t ies for access and shall  furnish labor and equipment 
reasonably needed for safe and convenient inspection.  The Contractor 

shall  give the Engineer ample notice of readiness of the work for 

inspections,  and the Engineer will  perform soil  inspection in such 
a manner as not to unnecessarily delay the work. 

1.3 Definit ions 

The following definit ions apply to these Specifications:  

a .  "Owner is  defined as an authorized representative of the 

Heel a Mining Company; and 
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"Engineer" is  defined as a qualif ied representative 
appointed and authorized by the Owner,  Steffeo Robertson 
and Kirsten (U.S.) ,  Inc.  



2.0 SPECIAL PROVISIONS 

2.1 Contractor 's  Responsibil i ty 

The Contractor shall  examine these Specifications and Drawings 
to be aware of al l  conditions at  the si te affecting execution of the 
work. These conditions include,  but are not l imited to:  

a.  Applicable safety and health regulations;  
b.  Transportation and access conditions;  

c .  Availabil i ty of ut i l i t ies;  
d.  Subsoil  conditions;  
e .  Location,  availabil i ty,  and condition of construction 

materials;  and 
f .  Climate and construction conditions at  the si te.  

2.2 Mobilization 

Upon receipt  of the notice to proceed, the Contractor shall  
furnish,  mobilize,  and install  such temporary works,  materials,  
equipment,  and construction facil i t ies as are necessary for the 

successful  completion of the work. The Contractor shall  also operate 

and maintain such temporary works,  equipment,  and construction 
facil i t ies throughout the period of construction.  All  temporary 

works,  such as sanitation facil i t ies,  shall  fully comply with the 
applicable rules and regulations of the governing authorit ies.  

The Contractor shall  obtain al l  necessary permits and 

permissions to uti l ize public roads for mobilization,  

demobilizations,  and access to the si te.  Access to the si te is  
available by use of exist ing public roads and Owner 's  roads.  
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2.3 Schedule of Work 

The Contractor shall  develop a schedule of work for the 
Engineer 's  approval to complete the construction.  In no instance 
shall  approval by the Engineer be considered to absolve the 
Contractor from the responsibil i ty of performing the required work 
or of protecting the work in interim work stages,  or from protecting 
the work completed prior to final  acceptance by the Engineer.  

2.4 Disposal of Excavated Materials 

Material  that  may be excavated from the floor of exist ing ponds 
or in the construction of new ponds shall  be placed in exist ing l ined 
contaminants at  the si te or as directed by the Engineer.  

Excavated materials that  are unsuitable for,  or are in excess 
of,  permanent construction requirements shall  be wasted.  Waste piles 
shall  be located outside the l imits of the construction area as 
approved by the Engineer.  Placement will  not interfere with the 
natural  f low within storm drainage areas with the operation of the 
tai l ings impoundment facil i t ies or other mining structures.  They will  

neither detract  from the appearance of the completed project  nor 

interfere with the accessibil i ty of the various parts of the work. 
Waste piles shall  be graded and tr immed to reasonably regular l ines 

and stable slopes.  
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3.0 ENVIRONMENTAL REQUIREMENTS 

3.1 General  

The Contractor shall  store materials,  confine his equipment,  
and maintain construction operations within the l imits of applicable 
laws, ordinances,  permits,  or as outl ined by the Engineer.  Care shall  

be exercised to avoid blocking roads or in any other way interfering 
with the Owner 's  operations,  or presenting a hazard to Owner 's  
personnel and equipment,  or  to the public.  

The Contractor shall  at  al l  t imes keep the work s i te neat,  
t idy,  and free of water materials or rubbish result ing from his work. 
Fuel,  lubricating oils ,  and chemicals shall  be stored and dispensed 

in such a manner as to prevent or contain spil ls  and prevent said 

l iquids from reaching local streams or groundwater.  

3.2 Diversion and Care of Water 

The s i te is  in a dry climate area and anticipated to be dry 
at  the t ime of construction; however,  thunderstorms and runoff may 

occur during the construction period.  Depending upon the duration 

and severity of the thunderstorm, f lash floods are possible.  I t  shall  

be the Contractor 's  responsibil i ty to protect  his equipment and 

materials,  as well  as completed or portions of the work in progress 

from damage in the event of local  thunderstorms or f lash floods.  The 
Contractor shall  provide dewatering,  as needed, at  his own expense 

to maintain drained work areas.  

The Contractor shall  sequence his construction activit ies to 

minimize f lash flood damage to the earthworks covered under these 

Specifications.  In the event neglect  or poor construction planning 

results  in flood damage to the facil i t ies constructed or being 
\ 

constructed,  the facil i t ies shall  be repaired or replaced to the 

- 6 -



4.0 EARTHWORKS 

4.1 Liner Base Material  

In any areas to receive l iner,  the soil  within one-inch of 
the surface shall  be devoid of any rock fragments greater than 1/4 
inch,  roots,  or any debris,  st icks,  sharp object  capable of 
puncturing the l iner.  The f inal  surface shall  be compacted to 90 

percent of the maximum dry density (ASTM D-698) at  less than the 
optimum moisture content.  Compaction shall  be performed using only 
smooth-wheel nonvibratory compactors or Engineer-approved techniques 
in confined areas.  The compacted surface shall  be examined prior to 
l iner placement and shall  be subject  to approval by the Engineer on 
the day the l iner will  be installed over the prepared area.  The f inal  
surface shall  also provide a f irm, unyielding foundation with no 
sharp breaks in grade.  

4.2 Conduct of Work 

The Contractor shall  route his construction equipment and take 
al l  other actions necessary to prevent material  of the type required 
from being deposited inadvertently,  within areas which will  adversely 

impact hydraulic or structural  performance.  Any improperly deposited 
material  shall  be removed from the embankment as required by the 
Engineer.  The material  removed should not be reused and shall  be 

wasted in locations designated by the Engineer.  

Any stones of such dimensions that  would interfere with 

compaction in the layer thicknesses specified or impact performance,  

as determined by the Engineer,  shall  be removed form the zone in 

which they are placed prior to compaction.  

The Contractor shall  maintain and protect  f i l ls  in a condition 
satisfactory to the Engineer at  al l  t imes unti l  the final  completion 
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and acceptance of the work. Any approved f i l l  material  which becomes 
unsuitable for any reason whatsoever,  after  being placed in the f i l l  
and before f inal  acceptance of the work, shall  be removed and 
replaced in a manner satisfactory to the Engineer at  the Contractor 's  
expense.  

4.3 Compact ion Equipment 

4.3.1 General  

The Contractor shall  provide sufficient compaction 
equipment of the types and sizes specified herein as is  
necessary for the various f i l l  materials specified herein.  The 
Contractor will  be permitted to use al ternative equipment,  
provided the Contractor can demonstrate to the Engineer that  
such equipment will  adequately compact the f i l l  material  to 
a density not less than that  which would be produced by the 
equipment specified,  and that  no undesirable features,  such* 
as segregation or stratif ication,  will  occur with the proposed 

al ternate equipment.  If  the Contractor wishes to use 
al ternative equipment,  he shall  submit to the Engineer for 
approval complete details  of the equipment and the methods 

proposed for i ts  use.  The Engineer 's  approval of the use of 

al ternative equipment will  be conditional upon the Contractor 's  

construction of test  f i l ls  at  his own expense.  Any approval 
of al ternate equipment will  not rel ieve the Contractor from 

responsibil i ty of obtaining the specified compaction.  

Tractors used for pull ing compaction equipment shall  have 

sufficient power for the most adverse conditions to be 

encountered during compaction of the f i l l  and when the 

compaction equipment is  ballasted to the maximum weighty 

specified.  Compaction equipment shall  be maintained in good 

condition at  al l  t imes to obtain the maximum degree of 
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compaction for the equipment being used. The Contractor shall  
immediately make adjustments to the equipment to achieve 
optimum results  when required by the Engineer.  
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5.0 SYNTHETIC LINER PLACEMENT 

5.1 Scope 

The Contractor shall  furnish and install  synthetic l iners and 
miscellaneous materials incident thereto as specified herein and in 
accordance with the manufacturer 's  recommendations.  Installat ion 
includes excavation and backfil l ing of synthetic l iner anchor 
trenches as shown on the Drawings.  Exact locations and lengths may 
be varied to suit  conditions encountered in the f ield as approved 
by the Engineer.  

5.2 Conduct of Work 

The Contractor shall  protect  installed synthetic l iners in a 

condition satisfactory to the Engineer at  al l  t imes unti l  the f inal  
completion and acceptance of the work. Any approved installed l iners 
which become damaged or unsuitable for any reason whatsoever before 
f inal  acceptance of the work shall  be removed and replaced by the 
Contractor at  his own expense in a manner satisfactory to the 
Engineer.  

The Contractor shall  be responsible for constructing the 
synthetic l iner in an upstream to downstream direction unless 

otherwise specified or directed by the Engineer.  Following synthetic 

l iner placement,  no vehicular t raffic and minimal installat ion labor 
traffic will  be permitted on the synthetic l iner surface.  Special  

access across the l iner,  i f  required,  shall  be approved by the 

Engineer.  

The Contractor shall  demonstrate the method to place l iner for 

the Engineer 's  approval.  
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5.3 Materials 

The synthetic l iner shall  be placed over the l iner f i l l  to 
provide an uninterrupted low permeabili ty seepage barrier beneath 
the impoundment area.  Liner materials consist  of 60-mil  thickness.  
The l iner shall  meet the following requirements or as approved by 

the Engineer:  

Tensile Properties ASTM D638 
1.  Tensile Strength at  Yield Type IV specimen 150 

(pounds/inch width) at  2 inches/minute 
2.  Tensile Strength at  Break 250 

(pounds/inch width) 
3.  Elongation at  Yield (%) 13 
4.  Elongation at  Break (%) 750 
5.  Modulus of Elastici ty 90,000 

(1% secant;  pounds/square inch) 

Tear Strength ( lbs.)  
Puncture Resistance ( lbs.)  
Hydrostatic Resistance 
( lbs. /square inch) 

5.4 PIacement 

The l iner shall  be installed by crews with more than f ive 

mi 11 on sq f t  experience of the particular type of l iner to be 
installed on projects of similar size and type,  according to the 

manufacturer 's  recommendations.  Experience records of the l iner 

manufacturer and installer  shall  be submitted to the Engineer for 

review. Approval of the manufacturer and installer  shall  be obtained 

from the Engineer prior to purchase of material  or mobilization of 

the installer .  

The Contractor shall  visually inspect al l  delivered l iner 

materials on arrival  at  the job si te for damage and identification.  

All  identif ication documentation and manufacturer QC reports shall  

be submitted to the Engineer prior to deployment of l iner material .  

ASTM D1004 Die C 47 
**FTMS 101 C 2031 260 
ASTM D751 495 
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Any damage to the l iner panels caused by shipment,  handling,  and 
placement shall  be rejected.  Liner panels shall  remain in the 
shipping containers or shall  be covered and protected from the 
elements unti l  ready for installat ion.  Only l iner panels for each 
days seaming shall  be spread. 

The l iner panels shall  be oriented in such a manner as to 

minimize stress on the factory and f ield seams. To this end, l iner 
panels shall  be placed with factory seams and long f ield seams 
oriented longitudinally with the slopes (posit ioned up and down 
slopes).  

The l iner panels shall  be temporarily anchored and held in 
place with sandbags,  or other approved methods unti l  completion of 
f ield seaming. Permanent anchoring at  the edge of the l iner shall  
be as shown on the Drawings.  Care should be taken to ensure that  the 
l iner panels are posit ioned in a slackened condition so that  they 
will  conform to the subgrade without being taut when the anchor 
trench is  f i l led.  The l iner panels shall  be placed and smoothed so 

that  the direct  contact  with the l iner f i l l  is  maximized. Cutting 
of the l iner to remove excess material  shall  be performed. The l iner 
panels shall  be posit ioned in such a way as to prevent excessive 

wrinkles at  the overlaps where f ield seaming will  be completed.  No 

l iner shall  be placed which cannot be seamed and tested within 24 

hours of placement.  

5.5 Seaming 

Sheets shall  be of the maximum width produced by the 

manufacturer.  Before the adoption of a part icular seaming technique,  
the Contractor shall  supply the Engineer with writ ten details  of the 
method and equipment to be used.  Operating cri teria and 

specifications for the seaming technique and equipment shall  be 

submitted.  Approval of the seaming technique shall  be obtained from 
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the Engineer prior to i ts  use.  Such approval shall  not rel ieve the 
Contractor of the responsibil i ty of producing the required seam. 
Lining sheets shall  be seamed by a fusion or extrusion method 
according to the manufacturer 's  recommendations.  

The two sheets of l iner shall  be overlapped to the minimum 
manufacturer 's  specification with the two sheets pulled t ightly to 
keep the seamed edges smooth and wrinkle-free.  If  the area to be 

seamed is  not fresh and clean,  tr ichlorethane or other manufacturer-
approved cleaner shall  be used prior to seaming. 

No seaming shall  be performed when moisture condensation or 

precipitation exists at  the seam in quanti t ies sufficient to reduce 
the effectiveness of the seaming technique.  No seaming shall  be 
performed if  the temperature of the l iner material  is  in excess of 
110#F or below 40*F as measured by placing a thermometer in contact  

with the l iner.  

5.6 Testing and Field Inspection 

The Contractor shall  provide the Engineer with a copy of the 
manufacturer 's  QC test ing for each shipment or partial  shipment of 

l iner if  the entire shipment is  not covered by the testing.  Such 

test ing shall  include data on the melt  index (ASTM D-1238),  density 
(ASTM D-1504),  tensile and elongation (ASTM D-638),  thickness (ASTM 
D-1593)» and carbon black content (ASTM D-1603).  

The test  data shall  be referenced to a shipment number.  Upon 

placement,  the Contractor shall  indicate by a plan the exact location 

at  which the l iner shipment is  installed.  

The Contractor shall  be responsible for providing his own QC 

personnel and test ing equipment.  The Engineer will  perform his own 

test ing independent of the Contractor 's  test ing.  At the end of each 
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seam shall  be recorded and marked for repair ,  All  repaired areas 
shall  be ret .ested upon completion of the repair .  Any hole in the 
l iner sheet shall  be patched with no less than a six-inch overlap.  
Small  abrasions shall  be repaired with an extrusion bean. 

5.6.1 Vacuum Testing 

The equipment shall  be comprised of the following: 

A vacuum box assembly consist ing of a r igid 
housing, a transparent viewing window, a soft  
neoprene gasket at tached to the bottom, port  hole 
or valve assembly,  and a vacuum gauge; 

A s teel  vacuum tank and pump assembly equipped with 
a pressure controller and pipe connections;  

A rubber pressure/vacuum hose with f i t t ings and 
connections;  

A bucket and wide paint  brush; and 

A soapy solution.  

The following procedures shall  be followed: 

Energize the vacuum pump and reduce the tank 
pressure to approximately 5 psi  (10 in.  of Hg.) 
(35 kPa) gauge; 

Wet a  s tr ip of geomembrane approximately 12 inches 
by 48 inches (0.3 m by 1.2 m) with the soapy 
solution; 
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A rubber hose with f i t t ings and connections;  and 

A sharp hollow needle,  or other approved pressure 
feed device.  

The following procedures shall  be followed; 

Seal both ends of the seam to be tested; 

Insert  needle or other approved pressure feed 
device into the tunnel created by the fusion weld; 

Insert  a protective cushion between the air  pump 
and the geomembrane; 

Energize the air  pump to a pressure between 25 and 
30 psi  (160 and 200 kPa),  close valve,  and sustain 
pressure for approximately 10 minutes;  

If  loss of pressure exceeds 4 psi  (30 kPa) or does 
not stabil ize,  locate faulty area and repair  in 
accordance with Section 4.6;  and 

Remove needle or other approved pressure feed 

device and seal .  

As-Built  Drawings 

Upon completion of the work, the Contractor is  responsible to 
submit not less than three (3) copies of an "as-buil t"  to the 

Engineer/Owner.  The As-Built  will  i l lustrate panel layouts,  panel 

numbers,  f ield seam numbers,  and destructive sample locations.  
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